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Metropolitan Water and Sewerage Board. 



To the Honorable the Senate and House of Eepresentatives of the Common- 
wealth of Massachusetts in General Court assembled. 

The Metropolitan Water and Sewerage Board, established under 
the provisions of chapter 168 of the Acts of the year 1901, has already 
presented to your Honorable Body an abstract of the account of its 
doings, receipts, expenditures, disbursements, assets and liabilities 
for the fiscal year ending on [NTovember 30, 1907, and now, in ac- 
cordance with the provisions of chapter 235 of the Acts of the year 

1906, it presents a detailed statement of its doings for the calendar 
year ending on December 31, 1907, being its 

SEVENTH ANNUAL EEPORT 

made since the consolidation of the Metropolitan Water Board and 
the Board of Metropolitan Sewerage Commissioners on iNfarch 20, 
1901. 

I. ORGANIZATION AND ADMINISTRATION. 

(1) Board, Officers and Employes. 

The term of office of James A. Bailey, Jr., expired on March 21, 

1907, and he was reappointed for the three years next succeeding. 
The membership of the Board has consequently remained as in the 
preceding year: Henry H. Sprague, chairman, Henry P. Walcott, 
M.D., and James A. Bailey, Jr. William N. Daven})ort has con- 
tinued as secretary and in charge of the auditing department. Al- 
fred F. Bridgman has been the purchasing agent, and Miss Bertha 
M. Briggs the book-keeper. 

There are also employed in the administrative offico a paymaster, 
an assistant in auditing, two general clerks, three 8tenograj)hers and 
clerks, a telephone operator, a messenger, and a janitor witli two 
assistants, one of whom acts as watchman. 
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G^rge D. Bigelow has been in charge of the conveyancing work, 
and he has been assisted by Miss Alline E.. Marcj, title examiner. 
They have performed such general conveyancing work, and such 
further investigation of real estate titles in the different counties as 
has been called for during the year. 

Frederic P. Steams continued to hold the position of Chief En- 
gineer of the Board until February 1, 1907, although, on account of 
being unable to give more than a part of his time to the Board, much 
of the active supervision had devolved upon Dexter Brackett, the 
Engineer of the Sudbury and Distribution departments. On that 
date Mr. Steams' resignation as Chief Engineer was accepted. 

In recognition of his services, the Board caused the following entry 
to be made upon its records : — 

The members of the Board, in regretfully accepting the resignation of Mr. 
Steams as Chief Engineer, desire to express and record their appreciation 
of the value and excellence of his service in connection with the Metropolitan 
Water Works. Having assisted as Engineer of the State Board of Health in 
the inception of the scheme for securing to the District an additional water 
supply, he entered upon his service with a ripe experience; he displayed rare 
foresight and wisdom in the maturing of the plans for carrying out the 
und^aking; and he prosecuted the details of construction with zeal and 
fidelity until the greater works contemplated for the earlier period, which has 
now elapsed, have been successfully completed. For the intelligence, skill 
and devotion which he constantly exercised, and for the thoroughness, 
economy and efficiency which he achieved, the Commonwealth owes him a 
deep obligation. 

• 

Mr. Steams was at the same time made a consulting engineer of 
the Board, and is retained with Joseph P. Davis and Hiram E. Mills 
for consultation in such matters as may arise requiring consideration. 

Dexter Brackett was appointed Chief Engineer of Water Works, 
with supervision of the various departments. William E. Foss and 
Alfred O. Doane have continued as Division Engineers, Benjamin F. 
Hancox as Assistant in charge of the Drafting Department, and 
Samuel E. EiUam as Office Assistant. 

There has been a slight reduction in the engineering force employed 
in construction upon the Water Works, but some addition has been 
required in the number employed upon the maintenance and operation 
of works. The average force in construction and maintenance during 
the year has included, in addition to the Chief Engineer, 5 division 
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engineers, 6 assistant engineers, and 36 others in various engineering 
capacities and as sanitary inspectors, clerks, stenographers and mes- 
sengers, the total force numbering 47. The maximum engineering 
force employed at any one time during the year on both construction 
and maintenance was 50. 

A maintenance force, in addition to those engaged in engineering 
capacities as above mentioned, numbering upon the average during 
the year 234, has been required at the pumping stations and upon 
the reservoirs, aqueducts, pipe lines and other works. At the end 
of the year this force numbered 203. 

Day laborers have in addition been employed from time to time 
in connection with the regular force as their services were required. 

William M. Brown has continued in charge of both construction 
and maintenance of the Sewerage Works during the year. On Feb- 
ruary 1, 1907, his title was changed to that of Chief Engineer of 
Sewerage Works. He has been assisted during the year by Frank 
I. Capen, Seth Peterson, Frederick D. Smith and Frank A. Emery 
(part of the year), division engineers, who have been in supervision 
of both construction and maintenance departments, by 5 assistant 
engineers and 22 others employed in various engineering capacities, 
and by one clerk and stenographer. 

The maximum engineering force employed at any one time during 
the year on construction and maintenance of Sewerage Works was 28. 

The regular maintenance force required in addition for the opera- 
tion of the pumping stations, the care and inspection of the sewers 
and for other parts of the Sewerage Works, exclusive of the en- 
gineers and day-labor forces, has upon the average numbered 140. 

The whole regular force of the Sewerage Department at the end 
of the year numbered 168, of whom the Chief Engineer and 27 
assistants and draftsmen were engaged in general upon the works, 
and, of the remainder, 83 were employed upon the North System 
and 57 upon the South System. 

Day-labor forces under the supervision of the engineers and the 
immediate direction of foremen have been employed in the con- 
struction of the pneumatic tunnel on Section 80 of the High-level 
Sewer extension in West Roxbury and in the construction of a rock 
and earth tunnel in Brighton on Section 85. 
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The maximum number of men employed upon contracts and 
upon day-labor construction on the Sewerage Works during the year 
was for the \^ek ending August 10, when the number amounted 
to 468. 

(2) Offices aio) Buildings. 

The offices of the Board and of the secretary, the auditing and 
conveyancing departments, and the main engineering offices of both 
Water Works and Sewerage Works are located in the buildings 
numbered 1 and 3 Ashburton Place, at the comer of Somerset 
Street. 

A branch office for the Wachusett Department of the Water- 
works is maintained at Clinton, and for the Sudbury Department 
at South Framingham. Headquarters of the maintenance force of 
the Water Works for the northern part of the Metropolitan District 
are maintained in the Glenwood pipe yard in Medford, where there 
are offices, shops, store-rooms and stables; and the maintenance 
force for the southern j)art of the District has headquarters in like 
buildings at the Chestnut Hill Reservoir. 

Branch headquarters of the maintenance and repair forces of the 
Sewerage Works are maintained for the N^orth Metropolitan System 
near the East Boston pumping station, and for the South Metro- 
politan System at the Ward Street pumping station and at the 
storage yard at Hough's Neck. 

(3) Conveyancing. 

The conveyancing work required for the Water and Sewerage 
Works has occupied but a part of the time of the conveyancer and 
his assistant. 

The settlements made by the Board affecting real estate were 
52 in number, and have called for the revision and bringing up 
to date of the titles involved and the preparation of the various 
papers which have been required. Of these settlements, 17 were 
oiu account of lands and easements acquired by the Board, and these 
affected a total area of 46.58 acres. 

Examination of the titles of 19.10 acres of additional land acquired 
during the year has been required, and besides 12 instruments of 
taking have been drafted and recorded. Of these takings, 7 were 
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for the Water Works and covered land which had been previously 
acquired by deed, amounting in all to about 347.62 acres. The 
5 takings of land for the Sewerage Works were for the High-level 
Sewer extension in Brookline, and they amounted in fee and in 
easements to 12.66 acres, none of which had been previously 
acquired. 

n. METROPOLITAN WATER DISTRICT. 

The Metropolitan Water District now comprises the cities of Bos- 
ton, Chelsea, Everett, Maiden, Medford, Melrose, Newton, Quincy 
and Somerville, and the towns of Arlington, Belmont, Hyde Park, 
Lexington, Milton, Nahant, Revere, Stoneham, Watertown and 
Winthrop, — in all, 9 cities and 10 towns. The District has an 
area of 171.7 square miles, and its population, as of the date of 
July 1, 1907, — the date upon which calculations for the Water 
Works are based, — is estimated at 980,900. 

The town of Swampscott, having an estimated population of 5,510, 
although it is outside of the Metropolitan Water District, is sup- 
plied with water by a special arrangement made with the Board. 

The city of Newton and the town of Hyde Park, however, though 
belonging to the District, do not take water from the Metropolitan 
sources, but still depend upon their own sources of supply. 

in. METROPOLITAN WATER WORKS — CONSTRUCTION. 

The total amount expended for construction, including real estate 
acquired and payment of claims on account of the Water Works, 
during the calendar year 1907, was $188,631.02. Of this amount, 
$99,592.35 was expended on account of the Wachusett Dam and 
Reservoir; $3,359.13 on account of the Weston Aqueduct and Reser- 
voir; $19,370.72 for the improvement of the Wachusett watershed; 
$3,391.30 on account of the diversion of the waters of the South 
Branch of the Nashua River; $56,199.06 for construction in the 
Distribution Department ; and the remainder, $6,718.46, for admin- 
istration and other expenses. The total amount expended on account 
of construction since the beginning of the Water Works in the year 
1895 has been $40,467,508.04. 
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(1) Wachusett Dam aitd Resesvoib. 

(a) Wachusett Dam, 

A small amount of constmction work has been done during the 
past year in connection with the Wachusett Dam. 

Machinery for lighting, pumping and hoisting in the gate or 
power house has been obtained and set up in the house. The tem- 
porary wooden floor in the main room has been raised to its per- 
manent level, but it is not contemplated to construct a permanent 
tile floor until the power plant, if determined upon, shall be installed. 
Appliances have been introduced for measuring and recording the 
amounts of water flowing into the Lancaster Mills pond and fur- 
nished to the Lancaster Mills. Some work has been done in pointing 
the joints of the up-stream face of the dam. 

(6) Wachusett Reservoir, 

In anticipation of the complete filling of the reservoir, it was 
deemed necessary to remove the weeds, grass and shrubs which had 
grown up, since the original stripping of the bed of the reservoir, 
upon the upper portions of the reservoir site where the water had 
not yet reached. There was thus cleaned up an area of about 1,130 
acres. 

The rising of the water of the reservoir, in connection with the 
action of the wind and rain and frost, has caused a caving in o£ 
the steeper banks in several places along the shores, and a conse- 
quent retreating of the margin to the original limit of the soil 
stripping. In such places further cleaning and removal of the soil 
have been found necessary, and for a total distance of about 4,600 
feet the organic material has been further removed to a width of 
from 10 to 40 feet. 

The steep bank on the northwesterly side of the reservoir beyond 
the waste-way of the dam, which had been covered with gravel, has 
been further protected from the action of the waves by the laying 
of riprap for a distance of about 265 feet. 

On April 11 there occurred at the ITorth Dike a slide of a portion 
of the material, composed of sand, gravel and riprap, which consti- 
tutes the facing or embankment sloping toward the reservoir. The 
portion of the dike aifected was about 700 feet long, where the dike 
is about 80 feet high and has a thickness at the base of 1,930 feet. 
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This facmg, which had been placed of varying thicknesses against 
the water-tight core of the dike, had at this point a slope of 2 hori- 
zontal to 1 vertical, and the water had thus far risen against it to 
a depth of about 42 feet. The slide did not affect the stability of 
the dike proper, but did show the importance of lengthening the 
slope of the outer gravel facing approximating to that which is made 
by the natural action of the water. 

It was therefore deemed advisable in making the necessary re- 
pairs to reenf orce the embankment against the water of the reservoir, 
not only at the point where the slide occurred, but in other places, 
by extending the original decline of 2 to 1 to a slope of 4 and 5 
horizontal to 1 vertical. The embankment has thus been strength- 
ened at five different points along the westerly portion of the dike, 
aggregating a length of 1,560 feet. The necessary material was 
taken from the bed of the reservoir, and the rock for the riprap 
has been obtained from quarriea on the land of the Commonwealth. 
All the labor has been performed by men and teams employed under 
the direct supervision of the Superintendent of the Wachusett De- 
partment, except for the laying of the heavy riprap, which was done 
under contract. The entire work had been completed at the end 
of the year except the laying of a small portion of the riprap. The 
cost of the work will be apportioned between construction and main- 
tenance, that estimated for reenforcement and strengthening of the 
dike to construction and the remainder to maintenance. 

A map of the completed reservoir, showing the water line and the 
marginal property line, and the positions of the more prominent 
points included in the area, has been prepared and accompanies this 
report. 

(c) Loeaiion, Construction and Discontinuance of Roads. 

No new highways have been laid out during the past year, and 
but one highw^ has been discontinued, a description of which is 
as follows : — 

Discorttinuance of Road in the Year 1907. 



Wo. 


Location. 


Deaeiipiion. 


Date of 
Discontiniianoe. 


27 


Sterllngr, 


That part of the road farmerij leadinii^ from Sawyer's Milla 
to Sterttnir* extending northweaterlv from the portion of 
said road already diKontiimed to ttw new highway from 
West Boylston to Clinton. 


January 18, 1907. 
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(J) Clinion Caiholic Cemetery. 

Aa stated in previoos annual reports, all the work required to 
be done under the agreement made with the Roman Catholic Bishop 
of the Diocese of Springfield, the St. John*s Catholic Cemetery 
Asdoeiation of Clinton, and the Board, bj which lands were to be 
acquired in the southerly part of the town of Lancaster for a new 
cemetery and the bodies were to be removed from the old cemetery 
to the new cemetery site, has long been accomplished. The soil 
on the site of the old cemetery was stripped and removed, and the 
land has been embraced in the reservoir limits, while the new ceme- 
tery has long been in general use. 

The Board has repeatedly, but without success, asked for the final 
performance of the stipulations of the agreement, that on the com- 
pletion of the work' the Bishop, who holds the title, shall convey 
to the Commonwealth the old cemetery lot, with a release of all 
claims for damages, and thereupon the Board is ready to convey the 
lands in Lancaster, to which the Commonwealth holds title, to the 
St, John's Catholic Cemetery Association, and to pay to the Associa- 
tion the balance of money, amounting to $32,096.83, due from the 
Commonwealth, all as required by the agreement. 

(e) Engineering Work about Wachusett Reservoir. 

During the past year the survey of the marginal Hue of the water- 
shed of the Wachusett Reservoir has been completed and the entire 
area ascertained. The length of the marginal line is determined to 
be 78.93 miles, and the area of the watershed above the dam to be 
118.90 square miles. 

Lines have been drawn upon the record plans showing the contour 
of the area or bottom of the reservoir, completing the work except in 
the places where there have been recent changes at the shores. Sub- 
ject to slight revision, the area of the reservoir Ufc been fixed at 
4,185.32 acres, or 6.46 square miles, and the capacity of the reser- 
voir has been calculated to be 64,968,000,000 gallons. 
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The fooLT ii:er-iei5 "ie?igciai no- viiTwrc and diner i:iw- \r;*ift:-jn> <rf 
a brook wLiA ethl^ tiir^xL:^ tii-e villauss- o»t ScerliiSifir C^'iwijrw wli<oi$^ 
constmct^y^ iwis teeiiErL in Septnamber, ltW«!>, were etoimpieteJi during 
the fore p«in w>f di-e p*?* veAr. Ther were pwc inco o^peimiiK^ tc«i 
Alav 23, aikd :^mce diai: ume die enriie witter o»f ihe brvvi. ^vrhieli 
receives the O'^ne-rfcw o-t 2»!>ciie oi the eesspook in the viIUi^\ iohl 
other poUmtiiLg manter, has been Altered by passing thivx;^ ihtt^ Wd?^ 
The cost of ciiHi5traeTi«k was ^14^21.2S, and the siun of $KOtiO wus^ 
paid for land damages^ 

1 6) Sterling Junction Filter^ds. 

The sewage and drainage of several siunmer cottages and a board- 
ing house near the Sterling Methodist Camp Grounds had been 
conveyed to a cesspool near the West Waiishaoum Pond, f r\^m whieh 
there was a freqnent overflow, so that polluting matter often found 
its way into the pond and thence was received into the Waohwsett 
Reservoir. To remedy this trouble four small filter-bedsu having a 
combined area of 1,200 square feet, have been built^ and all the 
drainage from these houses is now filtered before entering the pond 
and being thence discharged into the reservoir. They were put into 
operation on September 16, but their maintenance will not be re- 
quired in the winter months. The cost of construction was $541,1 3% 

(c) Drainage of Sirampa. 

The construction of "ditches for the drainage of the swamp on 
Grovemor Brook, situated in the towns of IToldou and Princt^ton and 
tributary to the Quinepoxet River, had been begun in the preceiliug 
year. The work was resumed early in the past Vear, and was ih>u\- 
pleted near the end of the season. 

This swamp has an area of 220 acres and a watershed of aln^ut 
1,625 acres. The total length of the ditches constructed for its 
drainage, was 27,661 feet, of which 23,064 fei^t, or 4.37 miles, wore 
built during the past year, at a cost of $10,647. 
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The total length of ditches constructed for the drainage of swamps 
on both Trout and Governor brooks in the two towns in the past two 
years was 67,812 feet, or 10.95 miles. 

(d) Miscellaneous Improvements. 

The low intervale land along the Quinepoxet River above the 
reservoir, which is flooded at times of heavy rains, has to the extent 
of about 14 acres been cleared of the brush and dead and decaying 
wood, and has been burned over so as to prevent, so far as practicable, 
the washing of undesirable matter into the reservoir. 

At Dorr's Mill and Warfield's Mill, both situated above the reser- 
voir on the Quinepoxet River, properties which have been acquired 
by the Commonwealth, the remaining walls of buildings have been 
taken down, the cellars filled or cleaned up, and the grounds put 
generally into a sanitary condition. The old farmhouse, cottages 
and bams at the Gates farm on Middle Wajjshacum Pond have all 
been taken down and removed. Several cesspools and a vault have 
been built in the town of Sterling for preventing the pollution by 
bam, sink and privy drainage of the water flowing into the reservoir. 

(3) Pumping Stations. 

(a) Chestrmt Hill Pumping Stations. 

A new boiler at the Chestnut Hill high-service pumping station, 
of a design the same as that of the two boilers obtained in the year 
1901, was contracted for and has been installed, and has added 
much to the efficiency of the high service. The cost of the boiler as 
delivered at the station was $2,976. 

(6) Arlington Pumping Station. 

The new Arlington pumping station, which had been about half 
constructed in the year 1906, has been fully completed during the 
past year. The main building is 90 feet long and 46 feet wide, and 
has a height of 26 feet from the surface of the ground to the cor- 
nice. The foundations are of concrete surmounted with seam-faced 
granite, and the exterior walls are of dark-red brick with brown- 
stone trimmings, and are covered with a hip roof. The brick chim- 
ney has a height of 70 feet and a diameter of 8 feet at its base. 
The engine and boiler rooms have interior facings of red brick, the 
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floor of the former being of red tiles and of the latter granolithic 
There are an office and a toilet room, and there is also a large under- 
ground coal pocket, over a part of which extends a side track from 
the main line of the railroad, so that coal may be delivered from 
the cars directly into the station. Considerable grading of the 
grounds about the station has been required. 

The pumping engine, which had been contracted for, was installed 
and was put into operation near the end of the year. It had been 
intended to remove to the new station and to put into operation one of 
the old pumping engines formerly belonging to the town of Arling- 
ton, but it was foimd that it was incapable of prolonged use, and a 
contract was made for a second engine. This engine, which has, like 
the other, a capacity of pumping 1,600,000 gallons per day, will be 
completed early in the coming year. Two boilers with the necessary 
settings and connections have been installed. 

In making the detailed plans for the building it was determined 
to be desirable to construct a building of larger size and more stable 
character than had been originally intended, in order to make a 
proper provision for the future for the district supplied from the 
station, which at the present time comprises a portion of the town of 
Arlington and the town of Lexington. The total cost of the build- 
ing, machinery and equipment has thus far been $47,473.95. 

(4) Improvement of Spot Pond Brook. 

No action has been taken during the year under the petition 
brought by the city of Melrose for the appointment of commissioners 
under chapter 406 of the Acts of the year 1904, which was an act 
*^ to provide for the improvement of Spot Pond Brook by the Metro- 
politan Water and Sewerage Board." 

(5) Acquisition of Lands and Settlements fob Lands 

acquibed. 

The Board acquired during the past year by purchase 19.10 
acres in fee, situated in West Boylston, being that part of the Oak- 
dale Park land on the northwesterly side of Pleasant Street which 
had not been previously aexjuired by the Board. No new land has 
been acquired by taking. 

The total area of all the lands acquired for the Metropolitan Water 
Works since the beginning of operations in the year 1895 has 
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amounted to 16,833.83 acres, or 26.28 square miles. The number 
of takings of land made during the year was 7, all of land supposed 
to have been already acquired by deed. 

Ldst of Takings for Metropolitan Water Works for the Year 1907. 



Ho. 



Location axd DascsipnoH. 



I > 

Former Ownow. I Recorded. | Porpoee of TUdng. 



116 



U6 



U7 



IIB 



119 



120 



121 



West Bojlston, — 6 parcels, one on 
Lancaster Street, one on Lancas- 
ter and Sterling streets, one east- 
erly of the southwest end of 
Lancaster Stre^. two on opposite 
sides of the new highway to Oak- 
dale, and one easterly of Worces- 
ter Street on the side of the 
Worcester, Nashua A Rochester 
Railroad. Area, 74.96 acres, in 
fee 

West Boylston, — the Oakdale 
Park land on the northwesterly 
side of Pleasant Street and on the 
Worcester, Nashua & Rochester 
Railroad. Area, 19.10 acres, in 
fee. 

Clinton, Sterling and Boylston,— 
2 parcels in Clinton, one on Pros- 
pect and Walnut streets, the other 
on Boylston Street, a parcel In 
Sterling on the old road to Saw- 
yer's Mills, and two in Boylston, 
one on the new highway to Clin- 
ton and the other on the old road 
to Sawyer's Mills and a cross 
road; also, 2 parcels within 
adjoining roads. Area, 22.085 
acres, in fee. 

Framingham, Wayland and Wes- 
ton,— in Framingham easterly 
from Edgell Street, in Wayland 
easterly from School Street, and 
in Weston on River and Lorlng 
streets. Area, 13.52 acres, in 
fee. 

Natick,— southerly of Fisher 
Street on the Saxonville Branch 
of the Boston A Albany Rail- 
road, with right of way to Fisher 
Street. Area, 2.95 acres, in fee. 

Holden, — the ** Canada Mills" 
property on River and Uolden 
streets, and the '*Dorr Mills'* 
property on Quinepoxet River 
and the Boston & Maine Rail- 
road. Area, 204. 17 acres, in fee. 

Sterling and West Boylston, — the 
Palmer Wa^on Company prop- 
erty on Fairbank and Loring 
streets, and a new highway. 
Area, 10.88 acres, in fee. 



Ada A. Whlttemore, 
Mary £. Cook, de- 
visees ot Lorenzo 
Butler, George H. 
Holmes and Louis 
W. and Arthnr H. 
Sawyer. 



Inhabitants of the 
town of West Boyl- 
ston. 



Walter R. Dame, 
Thomas Ellis, de- 
visees of Thomas 
H. O'Connor, 
Grcorge Hazard 
and Aime Gre- 
goire. 



Saxonville Mills, 
Abbie F. Nogler 
and Laura S. Wil- 
kinson and others. 



Clement P. Soley. 



The L. M. Harris 
Manufacturing 
Company and 
James Dorr. 



Walter B. Sawyer 
and WilUam M. 
Bruce. 



1907. 

Feb. 



May 18. 



Nov. 29. 



Dec. 8. 



Dec. 3. 



Dec. 81. 



Dec. 31. 



Wachusett Reservoir. 



Wachusett Reservoir. 



Wachusett Reservoir. 



Weston Aqueduct. 



Improvement of Lake 
Cochituate. 



Improvement of Wa- 
chusett Watershed. 



Improvement of Wa- 
chusett Watershed. 



Settlements under purchases and takings of land, for all purposes 
of the Water Works, have been effected in the past year in 14 cases, 
and for an aggregate of 46.24 acres, with the buildings thereon. 
Of these cases, 6 were on account of the Wachusett Reservoir, 4 on 
account of the Weston Aqueduct, 3 for the improvement of the 
Wachusett watershed, and 1 for the low service pipe line in Med- 
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ford. The sums paid in all these settlements during the year 1907 
have amounted to $10,829.49. In 3 of these cases the settlements 
have been results of suits at law, and the total amount paid in the 
court settlements during the year 1907 has been $2,240.49. Pay- 
ments ^^ on -account " previously made would make the total amount 
paid in these 3 cases $3,518.56. 

Since the beginning of operations upon the Metropolitan Water 
Works, the number of settlements effected on account of the acqui- 
sition of lands for the purposes of the Water Works, inckiding the 
works of water supply acquired from the city of Boston on January 
1, 1898, has amounted to 881 ; and under them the Board has ac- 
quired rights, in fee or easements, in 16,538.12 acres, or 25.84 
square miles, for which an aggregate of $18,257,848.72 has been 
paid. Only 51 of these cases have been settled by judgments ob- 
tained in court, and the total amount paid under these judgments has 
been $1,390,270.15, or less than 8 per cent, of the whole amount 
paid. 

Of the lands acquired, either in fee or in easement, since the 
beginning of operations upon the Metropolitan Water Works, settle- 
ment has been effected with the owners of all these lands except 
2.61 acres. This amount does not, however, include 69.75 acres 
in Lancaster, which the Board stands ready to convey to the St. 
John's Catholic Cemetery Association; and 38.79 acres of land in 
Clinton, of which the owners have not been found. 

Not including the settlement with the city of Boston, which was 
effected by agreement out of court, and the settlement with the cities 
of Maiden, Medford and Melrose for Spot Pond and surroimding 
lands, which was made upon the basis of an award by commissioners, 
the Board has obtained settlement by voluntary agreement with ^%8 
of all the owners of the lands acquired, and almost ^Yi^ of the total 
amount of money paid in settlements was imder voluntary agree- 
ment with the owners. 

The above purchases and takings for which the settlements have 
been made include lands taken in fee with the buildings thereon and 
the water and other rights connected therewith, and lands in which 
easements and other rights are taken ; but they do not include settle- 
ments for diversion of water, depreciation and other damages con- 
nected with lands not acquired, and in which no fee or easement has 
been taken. 
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Summary of Land Settlements for Water Works to December SI, 1907. 



LOCATION. 



Fob th> Ybab 1907. 



Fbom BaonnmiG ov Wokk. 



Area in 
Acres. 



Number 
of Bettle- 



JFcichusett Reiervoir. 
Berlin, . 
Boylston, 
Clinton, . 
Holden, . 
Sterling, . 
West Boylston 
Total, 



Improving W<ichu9ett Water 
ihed. 



Holden, . 
Sterling, . 
West Boylston, 
Total, 



Wiichusett Aqueduct. 
Berlin, . 
Clinton, . 
Marlborough, . 
Northborongh, 
Sonthborough, 
Total, 

Sudbury Reservoir 
Marlborough, . 
Southborongh, 
Total, 



• • 



Improving Sudbury Water 
iJied. 



Ashland, . 
Marlborough, 
Northborough, 
Sherborn, 
Southborough, 
Westborough« 
Total, 



80.678 



81.842 



8.590 



8.690 



> 6 



I 



3 



3 



Payments. 



$6,679 00 



$6,679 00 



$1,060 00 



$1,060 00 



Area in 
Aeree. 



Number 
of Settle- 
ments. 



16.700 

4,008.116 

1,276.884 

167.000 

797.987 

1,688.487 



7,9ss*utM 



161.840 

287.740 

64.480 



468.610 

47.815 
12.810 
61.680 
89.000 
106.660 



889.816 

751.980 
2,019.080 



2,771.060 



441 



441 



11 



11 



y 70 



70 



153 



168 



.630 

.800 

178.049 

1.000 

4.829 

205.487 



390.796 



41 



41 



$2,968,868 10 



$2,966,880 10 



$184/180 00 



$184/180 00 



$81,677 08 



$81,677 08 



$658,818 76 



$668,818 76 



$16,682 16 



$16,622 16 



1 Including settlements made by city of Boston. 
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Summary of Land Settlements for Water Works, etc. — Continued. 









Poi 


t THS Ybab 1907. 


Fbom BaonnnNo 


OF Work. 


LOCATIOir. 


Area in 
Acres. 


Number 
of Settle- 
ments. 


Payments. 


Area in 
Acres. 


Number 
of Settle- 
ments. 


Payments. 


Clinton Sewerage Syitem. 














Clinton, 

Lancaster, .... 


— 


! - 


- 


5.315 
129.886 


j. 


$37,794 40 


Total, .... 


- 


- 


- 


135.150 


36 


$37,794 40 


Weston Aqueduct, 














Framlngham, .... 


4.690 


' 




107.335 


■ 




Newton, . 




- 






1.308 






Southborongh, 




.360 


4 


$2,290 49 


.810 


> 90 


$187,161 96 


Wayland, 




- 






73.299 






Weston, . 




.720 


J 




296.915 


J 




Total, 


5.770 


4 


$2,290 49 


478.667 


90 


$187,161 96 
















Arlington, .... 


- 


' 




1.896 


' 




Boston, . 






- 






1.359 






Brookllne, 






- 






.051 






Maiden, . 


* 




- 






.158 






Medford, . 
Newton, . 






.038 


1 


$800 00 


3.251 
5.147 


> 35 


$172,716 85 


Qnlncj, '. 






- 






5.224 






Severe, . 






- 






.404 






Someryille, 






- 






.009 






Stoneham, 






- . 


J 




19.409 


J 




Total, 


.038 


1 


$800 00 


36.908 


35 


$172,716 85 


Improving Lake Cochituate, 














Natlck, . . . . 


- 


- 


- 


2.950 


1 


$1,600 00 


Total, .... 


- 


- 


- 


2.950 


1 


$1,600 00 


Spot Pond Water Works (Tak- 
ing of January 1, 1898). 














Medford 


^ 


1 ■ 


- 


.630 
216.000 


! ■ 


$1,214,523 631 


Total, 


1 


» • • 


— 


- 


' 


216.630 


1 


$1,214,523 63 



1 Includes $749.71 paid city of Maiden for supplies not part of award. 
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WaUr Works, etc. - 


-Concluded. 




Fob tbb Tbab 1907. 


Taoii BaoonmM 


QV Woax. 


LOCAnOH. 


« — (_ HvBibsr 


P.,-^ 


Area in 


Hvmber 
of Battle- 


Payments. 


Spot Pond Iwtprovewtent ( Tak- 
inffi ofAnmui 6, 1899, and 
June 2, 1902). 














Modford, .... 
StooehMD, .... 


^ 


- 




41.447 
IS. 100 


1 


$85,706 99 


Total, .... 


- 


- 


- 


64.647 


1 


$85,706 99 


Bo9tcn Water Works'^ (TaJt 
ing of January 1, 1898), 














ArUngtOD, .... 


- 






1.566 


' 




Ashland, . 






- 






668.124 




• 


Boston, . 






- 






160.6S0 






FraiDingham, . 






- 






668.460 






HopkintoD, 






- 






664.729 






Mariborongh, . 






- 






30.668 






Medford, . 






- 






86.14D 






Natick, . 






- 






436.223 






NeedhaiD, 
NewtOD, . 






— 


► — 


- 


31.696 

78.306 


1 


$18,768,948 80 1 


Staerbom, 






- 






40.386 






Somerrllle, 






- 






12.426 






SonthboTongh, 






- 






17.168 






Wayland, 






- 






177.876 






Wellesley, 






- 






139.116 






WestboTongh, 






- 






645.912 






WlDchester, . 




• 


- 






76.094 






Wobnrn, . 






- 


* 




.578 


^ 




Total, 


- 


- 


- 


3,744.000 


1 


$12,768,948 80 


Aggregates, 






46.24 


14 


$10,829 49 


16,538.U6 


881 


$18,267,848 72 



1 Bstimated areas. 



> Inclndes interest. 



The settlements above enumerated include all lands acquired for 
which a complete settlement has been made. About 116.05 acres 
of the lands acquired and settled for have been subsequently sold and 
conveyed by the Board. 

The tables of settlements for lands acquired do not include : — 
1. Lands acquired but not paid or settled for, amounting to about 
120.13 acres, including 50.77 acres previously owned by the Com- 
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X^ c-Laisas for Ice? of emi^iovmeii: bv ly^sivJoii^^ of Wt^l IVxUu^ 
hare leen Sled dims^ the year. This cla^js^ v>f olaiuts ^\>itt$ U> W 
finally diq:«:eed of. 

The whole mimher oi senlemeni;? for sucli olaiuis otKvUxl ^\u<^ 
the hegmning of the operarions of riu* Boanl h«$ K\ui 4TT^ TU<? 
total amount paid on account of tho^se claims has Kvi\ $Sv%.tK%iKt^J* 
All of the claims with the exception of 3 weiv sii>ttK\l \vuho\u rT^^^I 
to the courts. 

ff'S) Claims azjd Settukments fob Dkprkciation ok Kkau 

Estate, 

Settlements for depreciation in the value of real ostato not tako^i 
by the Board were eflfected in 7 cases, 4 on aooo\mt of lands sit\u\liHl 
in iiie town of West Boylston amounting to $12,T»1%^, auil l\ on aivouut 
of lands situated in Boylston amounting to $i>lO,-IO, nmking a total 
for the year of $13,345.40. The 3 Boylston oases won^ sottlod in 
court after trial. All the West Boylston cases wvro sottlod by agnn^- 
ment out of court. 

The total number of claims for depreciation si^ttlod up to I)o(mmu« 
ber 31, 1907, has been 282, and the total amount \mA thiMMMindor 
has been $278,804.91. All of these claims except it) wor<^ Hottlod 
out of court. 
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(9) Claims on Account of Diversion of Wateb. 

There have been 12 daims settled during the year for damages for 
the diversion of water^ amounting to $2,360.76, and all were for 
injuries to meadow lands upon the Nashua River, situated in the 
towns of Harvard, Lancaster and Bolton. The total sum paid under 
settlements and judgments arising under claims made on account of 
the diversion of water, since the beginning of the construction of the 
Water Works, has been $1,138,069.67. 

The sums enumerated as paid in these and in the preceding cases 
do not include amounts paid for expert services and court expenses. 

IV. WATEE WORKS — MAraTENANCE. 

Dexter Brackett, the Chief Engineer of the Water Works, has had 
general supervision over the maintenance and operation of all the 
Water Works of the Metropolitan System. He has been assisted 
by Elliot E. B. Allardice, Superintendent of the Wachusett Depart- 
ment; by Charles E. Haberstroh, Superintendent in charge of the 
Sudbury and Cochituate Works and of the portion of the Weston 
Aqueduct above the Weston Reservoir ; by George E. Wilde, Super- 
intendent in charge of the Weston Reservoir and the remainder of 
the Weston Aqueduct, and of all the reservoirs and pipe lines within 
the Metropolitan District ; and by Arthur E. O'lf eil, Superintendent 
of the several pumping stations. 

(1) Operation of Wokks. 

The maintenance of the Water Works embraces the care and opera- 
tion of the five water pumping stations, of the Began and Clinton 
sewerage pumping stations, the ten storage reservoirs, the ten dis- 
tributing reservoirs, the four aqueducts, the various filter-beds, the 84 
miles of distributing main pipes, as well as the various pipe yards, 
gate-houses, siphon and terminal chambers, and other structures con- 
nected with the several reservoirs and aqueducts, the dwellings for 
attendants, and various other buildings used or held for operating 
purposes. There are in addition the Mystic pumping station and the 
Mystic Aqueduct, which have not been in active operation during the 
past year. 
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(2) Storage Resebvoibs. 

The various storage reservoirs of the Wachusett, Coehituate and 
Sudbury watersheds have normal capacities amounting to 80,823,- 
000,000 gallons, lliough a somewhat larger amount of water than 
the stated capacity is at certain periods actually held by some of 
them. The various capacities are as follows: — 

Cocfaitnate watershed : — oaiiont. 

Lake Coehituate, including Dudley Pond, . 2.242,4<H),000 

Sudbury watershed : — 

Sudbury Reservoir, 7,258,500,000 

Framingham Reservoir No. 1, 287,500,000 

Framingham Reservoir No. 2, 629,900,000 

Framingham Reservoir No. 3, 1,180,000,000 

Ashland Reservoir, 1,416,400,000 

Hopkinton Reservoir, 1,620,900,000 

Whitehall Reservoir, 1,256,900,000 

Farm Pond, 167,500,000 

Wachusett watershed : — 

Wachusett Reservoir, 64,968,000,000 

Total, 80323,000,000 

The quantity of water contained in the storage reservoirs on 
January 1, 1907, was 44,153,200,000 gallons. This quantity was 
increased during the month of January by about 2,600,000,000 gal- 
lons, but subsequently, and until the middle of March, there was a 
loss in storage to an amount of about 2,000,000,000 gallons. From 
the latter date there was a constant gain until June 11, amounting 
to a total of about 9,600,000,000 gallons. Subsequent to the last 
date, and until September 23, there was a continual loss in the quan- 
tity of water stored, amounting in all to a quantity about 1,000,000,- 
000 gallons less than the gain which had been effected. The great 
rainfalls which afterwards occurred and continued until the end of 
the year increased the quantity in storage by about 20,000,000,000 
gallons, so that the entire amount contained in the various reservoirs 
on December 31, 1907, was 65,859,500,000 gallons, — the largest 
quantity ever held in storage. 

There has been a large increase in the quantity of water in storage 
in the Wachusett Reservoir. At the beginning of the year the reser- 
voir contained 31,752,900,000 gallons, and at the end of the year 



• 



22 METKOPOHTAN WATER [Pub. Doc. 

the contract was terminable by either party upon written notice to 
the other of one year. During the larger part of the time the water 
has been taken by the Framingham Water Company and by its 
successor, the town of Framingham, from the filter galleries built 
alongside the pond; but during a part of the past year the water 
of the pond has been deemed unfit for the purposes of a domestic 
supply, and the town of Framingham has taken a portion of its 
water supply directly from the aqueduct. Inasmuch as the rate 
of compensation in case the entire or a large part of the supply of 
the town is taken from the aqueduct is deemed by the Board inade- 
quate, a notice has been given by the Board of its purpose to ter- 
minate the present contract, which will accordingly be terminated 
on February 1, 1908. Terms for a new contract have been under 
consideration, but no definite action has been taken. 

The level of the water in Lake Cochituate was at the beginning 
of the year nearly 6 feet below high-water mark, but it gradually 
rose and the lake was kept nearly full from the middle of April 
until early in July. The lowest point was reached late in Septem- 
ber, when it was about 7 feet below high-water mark. Water was 
drawn from the lake at different periods of the year, amounting to 
between seven and eight months. 

The marginal line of ownership of the Commonwealth about Lake 
Cochituate is very irregular, and can be recognized only by the pres- 
ence of the stone bounds. The original stone bounds set by the city 
of Boston were so small that many of them have been thrown out of 
position by the frost or pulled up and lost. In order that the location 
of the property line of the Commonwealth can be accurately deter- 
mined, a considerable number of these bounds have been reset during 
the year and many new bounds have been erected. It is proposed to 
place further new bounds at necessary points during the coming year. 

The widening of the road-bed of the Boston & Albany Railroad 
has necessitated the lengthening of the stone arch culvert, where the 
road passes over the Beaver Dam Brook arm of Lake Cochituate, and 
also some filling in the lake at points where the railroad runs along- 
side the shores. Careful sanitary inspection has been maintained 
in order to prevent the use of imsuitable materials in the work of 
filling, and also to prevent the possibility of the pollution of the 
lake or of its tributaries during the progress of the work. 
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All of these resenroiis hare been kept in good <x«idiTion. «nd lii<»v 
hare called for but little except the ordinary w^pairs and tiio >x\Mt: 
which has been required for the destroction of the gvjv^y and bt\>wn- 
tail moths. More than the usual care and policing are roqnitwi^ 
especially for the Chestnut Hill Eesen^oir, MT«tio. R«sorw^ir^ SiH>t 
Pond and Forbes Hill standpipe, on account of the largd^ ninnb<>r 
of visitors who frequent the grounds. j>articularly on Sundays atui 
holidavs. 

(4) Aqueduots* 

The total amount of water carried through the diffon^nt ju^wtnluoi* 
to the Metropolitan District was a daily avorago of liiC,*OJ^OOO 
gallons. There was drawn from the Wachxisott Rosorvoir thrx>\igh 
the Wachusett Aqueduct into the Sudbury Reservoir an aN*t^rngi^ of 
82,589,000 gallons per day. An average of 84,65*5,000 gallons \h>t 
day was carried from Framingham Reservoirs Nos, d and J^ through 
the Sudbury Aqueduct to the Chestnut Hill Rosorvoir, atid an 
average of 11,398,000 gallons per day from Lnko Oi>ohii\iat<> through 
the Cochituate Aqueduct to the same reservoir. Thro\igh \\\o WonUm 
Aqueduct an average of 30,350,000 gallons per day wan ilruwn 
from the Sudbury Reservoir into the distribution syatoiu of tho 
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District. The Spot Pond watershed is estimated to have furnished 
in addition 418,000 gallons per dav. 

The Wachusett Aqueduct was in active operation on 333 days dur- 
ing the year. Considerable wire fencing has been erected along the 
line of the aqueduct, to prevent cattle from trespassing upon the 
embankments. Brush and weeds have been removed, and the fruit 
trees especially have been cut and carried away. 

The Sudbury Aqueduct was in operation on 357 days of the year 
for conveying water to the Chestnut Hill Reservoir, and on 7 days 
water was conveyed througli the aqueduct from Framingham res- 
ervoirs Nos. 1 and 2 to Lake Cochituate. 

The Cochituate Aqueduct was in use 216 days of the year. The 
flow through the aqueduct was suspended for several weeks on ac- 
count of the laying, by the city of Newton, of a pipe sewer and under- 
drain beneath the aqueduct. Considerable work was done along the 
line of the aqueduct in setting property bounds. 

Water was drawn through the Weston Aqueduct for a period of 
359 days. It was deemed necessary during the year to erect a bam 
on land of the Commonwealth along the aqueduct for the use of 
the foreman in charge of the line. 

(5) Pumping Stations. 

The water which is supplied to the Metropolitan District is sub- 
stantially all received from the Cochituate and Sudbury aqueducts 
at or near the Chestnut Hill Reservoir and thence pumped into the 
distribution system, or is conveyed through the Weston Aqueduct 
and distributed through the system by gravity. Seventy-five per cent, 
of the water thus supplied was received and pumped at the two sta- 
tions at Chestnut Hill Reservoir. The water is pumped from the 
Chestnut Hill high-service station to the higher districts of Boston, 
and to Quincy, Watertown, Belmont and a part of Milton. From 
the Chestnut Hill low-service station the water is pumped to the 
lower districts of Boston, including Boston proper. South Boston and 
portions of Roxbury and Dorchester, to Somerville, Chelsea, Maiden, 
Medford, Everett and Arlington, and also to Spot Pond. Water is 
pumped a second time from Spot Pond to Melrose, Revere, Win- 
throp, Nahant, Swampscott, and the higher portions of Somerville, 
Chelsea, Maiden, Medford and Everett. From the Arlington pump- 
ing station the water is pumped a second time to Lexington and the 
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the TicAT TTitt 3.^^iow5d^">j>J"> iCtH-.^OiSw ^i^cit w;is aji rnw^rvase of ?.i5^ 
per *^itir. 'i^wTer ie •^uin^i'iy p:irEipei d^xriiL^ ^ine prrev^fcic:^ yvAP. 
Tfce *Hj»?:r .>f ♦c-peraniiiy aH ibe ^anions dcriii^ iihe xiesir w;fc> #11 3o 
24S.'>7. «>r #±-!>^r pi?r iiLiIIr«i>Q. aHons patniHi-ii^ — a sX"h>5 -x $iX*>ir^ 
per niiILi«c»«t salioiL-f •c-vier liitr ev>?: of ui-e prvwAiii^ vvat. Tfitt^rv* \*~;a> 
a o>iia<fe-r*fcfc iiiflriease in Ae eoi?t: o-f labor, owing in jujin :o tiw* 
dec-Pea^e tn zb^t fewmr? lof Ii>>r or pucipias: >i:;ii:ioii emplov^ and 
in f'^n uy dbe iiierPAse in die raits of waL»> paid to the etuplov^ 
There was gj^teraHv a slfgiLt •iecxea^e in the eOl^t of fuel U5ed ac th^ 
staticffis. 50 that the resnlt has fc^een that i:he average ooi>: at all the 
stations of raising one million gallons of waier one foot high has 
heen the same as during the pnecedLng year, or $0.03^9, 

Doring the year 12.12^.S7 tons of ooal were purchased for iiso 
at the rariotis stations. Of this totah 7,f00.17 tons were buuminoii$> 
350.53 tons anthracite, 3.9^1-5S ions buekwheat anthracite^ and 
614.59 t«c«is were anthracite screenings. The average price jvr gr\>iS^ 
ton for the bittiniinons ee»al varied at the ditlereni stations fn>m 
$3.99 to $4r.S4. The cost of the anthracite used was J7.:^S per 
gross ton, of the buckwheat anthracite $--S7, $2.97 and $3.01, and 
of the anthracite screenings $2.24. 

Tests have been continued in order to determine the heatiufi: value 
of the coal used and offered for use in the several stations, and also 
to determine the viscosity, specific gravity and burning point of the 
oil used. 

The cost per million gallons of water raised one foot was: for 
the Chestnut Hill high-service station, $0.02S : for the Chestnut Hill 
low-service station, $0.031 ; for the Spot Pond station, $0.034 ; for 
the Arlington station, $0.127 ; for the West Roxbury station, $0,210, 

At the Chestnut Hill high-service station not only has a now 
boiler been installed, but the foundations of the old boilers have 
been renewed and considerable repairs have been required on another 
of the boilers. An accident occurred also to one of the smaller 
pumping engines, which made necessary a new cylinder and piston. 
These repairs increased somewhat the operating cost of the station. 

By reason of the delay in the completion of the new Arlington 
pumping station and of the installation of the machinery, the old 
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engines in the temporary station were kept in service nearly the 
entire year, the first of the new engines having been put into regular 
service in the month of December. On account of the necessity of 
maintaining both the old and new stations for a considerable portion 
of the year, the cost of operation of this station has been larger than 
during the preceding year. 

Owing to the discovery and stopping of leaks in the West Rox- 
bury mains, the quantity of water pumped during the year at the 
West Roxbury station has been less than during the previous year. 
No extensive repairs have been called for at this station, but the 
pumps will soon reach their limit of safety, it being necessary now 
at times to operate both of them to their full capacity. 

(6) Pipe Lines. 

No break has occurred in the pipes during the past year. Thirty 
leaks have been found and repaired upon the pipe lines. All but 
three of these leaks occurred in joints of the pipes. Fourteen of 
them were found upon the pipe lines which cross the Charles and 
Mystic rivers, where the changes of temperature especially affect 
the pipes. The cost of repairing the leaks in the river pipes is con- 
siderable, as the employment of a diver and dredge is necessary. 

A new Venturi meter has been placed in the force main leading 
from the new Arlington pumping station, and it has been necessary 
to enlarge the Venturi meter measuring the water supplied to the 
West Roxbury district, on account of the increased consumption. 
At several points it has been necessary to take measures to protect 
the registers from freezing. Valves have been continued in use for 
reducing and regulating the pressure of water supplied in the remoter 
districts. Considerable general repairs have been required during the 
year. 

(7) Sewerage and FiLTRATioisr Works. 

(a) Clinton Sewerage Works. 

There was a large increase in the quantity of sewage received 
at the Clinton pumping station from the Clinton sewers, the total 
increase over the preceding year amounting to between 8 and 9 per 
cent. This increase was largely, however, due to the leakage of 
ground water into the sewers during the three months when the rain- 
fall was unusually great, the daily average quantity of sewage re- 
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oeived during these m<Hitias bioiig double the amount leeeirf^ during 
the drv months of the Tear. 

Experiments hare been condnued at the dlter-beds under ihe di- 
rection of the Chief Engineer of the State Board of Health, and also 
further changies have been made in the practical ti>eatnient of the 
sewage^, for the purpose of increasing the eficiencv of the tih ration. 
The S settling basins have been put into use during the greater part 
of the Tear for much shorter periods of time, and the iilter-bed« 
also, which number 25, are made to recei^-e the sewage much more 
frequently and for a very short period ai a time, so thai each filter- 
bed has in general been in use a part of everv day. The changes 
which hare been made in the method of applying the sewage have 
thus far slightly improved the character of the effluent, and it is 
anticipated that a greater efficiency will be attained imder the sys- 
tem which has been put into use and as a result of the experiments 
which are in progress. 

The total cost of pumping was $4,579.76, which is largely in 
excess of the cost of last vear. This increase is due not onlv to the 
larger quantity of sewage pumped, but also to the necessity which 
came for unusually large repairs, and especially to tlie inoroaso in 
the rate of wages in connection with the lessened number of hours 
of labor. The cost per million gallons pumped was $4.47, and tlie 
cost per million gallons of sewage raised one foot was $0.28. There 
was a corresponding but not so great an increase in tlie cost of main- 
tenance of the filter-beds, which amounted to $3,055.18, — a cost 
per miUion gallons treated of $9.77. 

The farmers in the neighborhood are becoming each year more 
desirous of obtaining the sludge removed from the settling basins, 
which is furnished them free for use on their farms. 

(fc) Marlborough Filter-beds. 

The Marlborough filter-beds, built to filter the waters of a brook 
running through a part of the city of Marlborough which at times 
also receives the washings from the streets, have been sufficient for 
the proper filtration of all the waters without any direct discharge 
into the Sudbury Reservoir. Tliere has been but little overflow d\iring 
the year from the Marlborough sewers into the small filtration basin 
constructed to receive the sewage in case the city system should be 
inadequate to dispose of all the contents of the sewers. 
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(c) Pegan Filtration Works. 

The Pegan Brook filter-beds, which are situated in Natiek at Lake 
Cochituate, were in operation on 228 days during the year. A total 
quantity of 266,000,000 gallons was received from the Pegan Brook, 
and 98,859,000 gallons from the intercepting ditch which, built 
around the shores of Lake Cochituate, collects the water from the 
brooks which formerly entered into the Pegan Brook Meadow. 

The cost of operating the pumping station and maintenance of 
the filter-beds, grounds and ditches was $2,841.14, a cost per mil- 
lion gallons pumped of $9.29. This was a material decrease in the 
cost of the operation of these works, owing to the fact that the 
thorough cleaning occasionally required was not done in the past 
year. 

The widening of the road-bed of the Boston & Albany Railroad 
has decreased somewhat the capacity of one of the filter-beds. 

(8) Sanitaby Inspection and Wobk. 

William W. Locke, C.E., has been in immediate charge of the 
sanitary inspection of all of the watersheds, and has been aided by 
two regular assistants, and by such laborers and others as have been 
required from time to time. 

No epidemic has occurred during the year on any of the water- 
sheds. There were 6 sporadic cases of typhoid fever upon the 
Wachusett watershed, and 80 such cases upon the Sudbury and Cochit- 
uate watersheds, a total of 36 cases, as compared with 55 cases 
in the preceding year. In 18 of these cases the patients resided in 
houses connected with public sewers which discharge the sewage out- 
side of the watershed, and none of the whole number of cases occurred 
upon lands belonging to the Commonwealth. In all the cases, how- 
ever, proper precautions were at once taken to prevent a possible 
pollution of the water supply, and no ill effects have resulted so far 
as known. 

Inspection during the year upon the Wachusett watershed was 
made of 1,461 private premises, for the purpose of ascertaining 
whether there were any conditions needing correction or improve- 
ment, particularly with reference to cesspools, privy and sink drain- 
age, manure piles and manufacturing wastes. Of these, 1,323 were 
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ded&red to be saiisfaeicirv «t she end of ihe vear. and ISS <!*$«$ ■w^i* 
pronoimoed ** imsatisfacTOTT-/" lids rerm induding all ca^es wkoi* 
tbere max be -under the mosT raifaTorabie ccinditic^is wash from 
privies or direci sink drainage, aH sxispecred casess and all cas^e? of 
mannfaemriiig vasres eniering brooiks or fet-dors to ihe ix?$>ervoir 
notwithstanding such attempts as may hare boen niado to purify 
tbem. Kemedies for defects which were foiond wore effected in 4:2 
cases, 5 of which were i^emedied bv the consimction of tilter-bed$. 
Partial remedv was effected in S cases. 

On tbe Sndbniy and Cochiruate watersheds T,5:3^7 promises \\>i?ire 
inspectei and of these, 7,197 were pronoun<\xi satisfactory at the 
end of the vear and tjoO unsaiisfactorv. In 103 cases remedies were 
effected bv sewer ccHinections, and 11 other cases were otherwi^ 
remedied- Partial remedv was effected in :?5 cases. Considerable 
attention has been devoted to preventing the pollution of the water 
supply by the different gangs of men employed in tbe building of 
State highways in Boylston, West Boylston and Holden, in tUo widen- 
ing of the Boston & Worcester Street Railway in Framingham* in 
widening the road-bed of the Boston i Albany Kailroad in Xatick^ 
and in laying of water pipes for the Westborough Insane Hospit^al in . 
Crane Swamp in Westborough. 

Water is collected at weekly intervals from the various storage 
and distributing reservoirs and as often as monthly from the various 
main feeders of the water svstem, and sent to the laboratorv of the 
Board for examination microscopically and for color, odor, taste and 
turbidity. Samples of water are also collected at monthly and semi- 
monthly periods from different points upon the works, and sent to 
the State Board of Health for chemical analysis. In the biological 
laboratory of the Board 2,624 microscopical, 1,212 biological and 24 
chemical examinations have been made. The bacteriological work 
consisted of examinations of the main feeders of the Sudbury Reser- 
voir, of Framingham Reservoir No. 3 and of Lake Cix;lut\uitt>, and 
also testing the efficiency of the Pegan Brook, Marlborough Brook 
and Sterling filter-beds. 

The sanitary condition of the Wachusett watershed has boim much 
improved during the year by the construction of the Sterling filter- 
beds, and also by the construction of the small filter-beds near tho 
Sterling Camp Grounds. There have also been destroyed 10 addi- 
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tional buildings upon property belonging to the Commonwealth, and 
the premises formerly occupied by these buildings, particularly the 
sites of the old Dorr and Warfield mills in Holden, and of the Gates 
farm buildings on Lake Waushacum, have been cleaned up and put 
in proper sanitary condition. 

On the Cochituate and Sudbury watersheds railroad companies 
whose tracks cross the Framingham reservoirs have, at the request of 
the Board, caused tight floors to be laid over the bridges, for the pur- 
pose of preventing any direct pollution of the water from the passing 
trains. 

The drainage ditches which have been constructed in swamps on 
the different watersheds, aggregating a length of 31.66 miles, have 
been cleaned, and the weeds and brush on the sides have been mowed 
and burned. Some of the ditches on the Sudbury watershed have re- 
quired repaving where the slopes have been trampled by cattle. 

Snake Brook, which flows into Lake Cochituate, has been im- 
proved for a distance of about 1,900 feet by removing the weeds and 
shrubs and by the gravelling and paving of the bottom and sides, and 
for a considerable distance a new and more direct channel has been 
constructed. Portions of land which approached too closely the brook 
have been acquired, and considerable wire fencing has been done to 
protect the land belonging to the Commonwealth from the cattle in 
the abutting pastures. 

Considerable improvement has also been effected in the condition 
of Beaver Dam Brook, which, running through portions of the towns 
of Framingham and Natick, is one of the principal feeders of Lake 
Cochituate. For about two miles before entering the lake the stream 
is sluggish, and large quantities of mud, as well as debris of all kinds, 
thrown or falling into the water, have collected in the various pools. 
Much of the objectionable matter has been removed, and the heavy 
growth of shrubbery bordering the brook has been largely cut and 
destroyed. A survey and examination of the lower part of the brook 
have also been made, with a view to more extensive improvement of 
the conditions in the future. 

The Board has continued the policy of restricting and regulating 
boating and fishing upon Lake Cochituate, for the purpose of protect- 
ing the water of the lake from further pollution. ^NTo boating or 
fishing has been allowed upon the section of the lake lying north of 
Lake Avenue, from which the water is delivered directly into the 
Cochituate Aqueduct. 
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Boating and fishing have been permitted in the remaining portions 
of the lake during the season beginning with April 1 and ending on 
October 15, in boats registered in accordance with the regulations 
which have been made and by persons who have been duly licensed 
by the Board. Permission has been given to the public to fish from 
the highway during the season named, and at other seasons to fish 
through the ice in other than the prohibited portion of the lake. 

Applications for registration of boats were received to the number 
of 176, and 142 of these were granted, 3 of them with privilege of 
using tenders also for various sail and motor boats. Of those whose 
applications were granted, 114 were residents of Natick in the vicinity 
of the lake ; 6 were residents of the village of Cochituate, the adjoin- 
ing portion of the town of Wayland; and 22 were owners or lessees 
of cottages built upon land immediately abutting the shore margins. 
Of the 34 applications which were rejected, 10 were made subs(»- 
quent to the time limited for filing the applications; 7 were from 
residents of towns not bordei*ing upon the lake ; 5 were from those who 
had become owners or lessees of cottages subsequent to March 1, 1906 ; 
2 were from applicants who had in the previous year violated the 
regulations ; 3 were in cases • where registration had been already 
granted to members of the family ; and 7 were for the use of tenders 
for which arrangements were otherwise made. No other registration 
was refused to residents of the territory immediately surrounding 
the lake or to those who had been owners or lessees of surrounding 
cottages prior to March 1, 1906. 

Stringent measures were enforced for keeping the premises abut- 
ting the shore margins ii\ good sanitary condition, and for prevent- 
ing the pollution of the water by the cottagers and campers. 

The owners and lessees of registered boats have shown a helpful 
cooperation with the Board by the satisfactory observance of the 
regulations which have been adopted for the protection of the water 
supply. No violation of the regulations was reported for prose- 
cution. 

An appeal which had been taken to the Supreme Court upon an 
injunction which had been granted against an owner of one of the 
cottages who had persisted in violating the rules of the Board was 
overruled by the full bench of the court. 
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(9) Forestry. 

The operations carried on in past years about the Wachusett 
Reservoir in the way of elejfring the margin and replacing and plant- 
ing the trees has been hitherto in part classed under construction. 
All the work is now done under the head of maintenance. 

The clearing of a strip, along the extreme margin of the territory 
owned by the Commonwealth, through the wooded and shrub land, 
has been extended during the past year for a length of about 2 
miles, so that now a cleared margin about 40 feet wide, called the 
fire guard, is aroiiud the entire limits of the Commonwealth's prop- 
erty. A strip about 15 feet wide has also been cleared on each 
side of bro(^ through wooded lands to the length of about 5,700 
feet 

Mature and otherwise undesirable trees have been cut down in 
other places, and considerable areas have been improved by the thin- 
ning out of the trees. A large area which had been previously planted 
with white pines, upon which has come up a heavy growth of 
birches, alders and briers, has been cleared by the cutting out of 
the trees and brush which would interfere with the growth of the 
pines. The timber obtained by these processes has amounted to 
about 15,000 feet, board measure, and in addition more than 450 
cords of firewood have been obtained. The most of the timber and 
firewood has been sold. 

The greater part of the cleared margin of the reservoir had been 
previously planted, principally with arbor vitae, and there re- 
mains about 1^/^ miles in length still to be treated. Inasmuch, how- 
ever, as many of these trees had failed, it was determined to post- 
pone the further planting until a stock of larger trees could be 
obtained from the nurseries. An area of about 20 acres has been 
planted with white pine seedlings, and the locusts upon the Oakdale 
flats, which had died, have been replaced. The total marginal land 
around the reservoir belonging to the Commonwealth is now esti- 
mated to comprise 3,412 acres. Of this aggregate, 1,483 acres were 
more or less wooded when acquired. There have been planted with 
trees 1,117 acres, and there are 315 acres which it is proposed to 
plant in the future. The marginal strip immediately along the 
shores of the reservoir contains 197 acres, and there are 300 acres 
. which it is not proposed to plant with trees. 
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The Flagg and the Lamson nurseries, so called, situated respec- 
tively on the south and north sides of the reservoir, have been 
maintained. At the Flagg nursery a great number of white pines 
and arbor vitae have been removed from the nursery beds to tlie 
transplant rows. The nursery now contains in the transplant rows 
363,540 white pines, 28,300 arbor vit«e, 4,380 Scotch pmes and 
3,140 white spruces. Many arbor vitae seedlings have also been 
transferred from this nursery to the Lamson nursery, where the soil 
is better adapted for their growth. The Lamson nursery contains 
in transplant rows 154,200 arbor vitae, 13,580 sugar maples, 8,810 
locusts, 3,090 white oaks, 3,000 ashes, 2,300 walnuts, 700 Norway 
spruces and 54 catalpas. 

About the Sudbury Reservoir and aroimd Framingham reservoirs 
Nos. 2 and 3 many worthless apple trees have been cut down, and, 
so far as marketable, sold for firewood; and a large quantity of 
brush has also been collected and burned. White pine trees to the 
number of 3,200 have been planted during the year at the Sudbury 
Reservoir. 

(10) Moth Stjppbbssion. 

The extensive work which has been carried on by the Board in 
previous years on the lands imder its charge, not only at Spot Pond 
but in the cities of Medf ord and Somerville and the town of Arling- 
ton, has resulted in greatly reducing the number of gypsy moths, 
and it is believed that the work of the past year will be felt by 
a still further reduction in their number in the future. 

There has, however, during the year been a considerable increase 
in the number of gypsy moths along the lines of the Sudbury and 
Cochituate aqueducts in Newton, Weston, Natick and Framingham. 
The 220 acres of land about the Weston Reservoir and lying along 
the Weston Aqueduct between the reservoir and the terminal cham- 
ber were especially infested, and the cost of protecting these lands 
was more than double the amount expended in the previous year. 
No gypsy moths have been found upon the property of the Board 
situate west of the town of Framingham. 

The number of brown-tail moths at the Chestnut Hill Reservoir and 
on other lands in the vicinity of Boston has been greatly decreased, 
apparently from natural causes. Very large numbers of nests of the 
brown-tail moths have been destroyed at the Sudbury Reservoir, and 
these nests in considerable and increasing numbers have beeiL dftp 
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stroyed at the HopkiiLtoa Reaer^oir, along the line of the Wachusett 
Aqueduct in Southboroogii and XorthbtjOjugfa^ and in the Ticinity of 
tlie Wachi3dett Seaervoir in Clincon. 

The metlioda employed for destrojinj? and for preventing the 
spreading of the xnotha were similar to those of preceding years. The 
egg chisier^ of the gypey moths were painted during the winter season 
with a mixtare of creosote and fuel oiL in the ;$pring tangle-foot was 
nded in large quantities for handing the trees, and in the summer 
many trees were sprayed with arsenate of lead. In order to protect 
th* lands of the Cooamonwealth along the lines of adjoining proper- 
ties where moths were preval^it, lines of hoards were set on edge 
and smeared with tanglefoot. 

It has been found necessary^ iriiere there were thick growths of 
underbrush^ particolarly along the lines of the aqnedncts, to cut 
awav the nnderbrosh and also the un<ksirable trees. 

The total amount expended for the purpose on the Water Works 
lands was $10,700, being $2,000 less than the expenditure of the 
previous year. Of the total amount expended, $6,450 was devoted 
to lands about Spot Pond and $1,300 to those about the Weston Kes- 
ervoir. 

(11) QUAUTT OF THB WaTKR. 

The quali^ of the water supplied to the Metropolitan District 
has been good thron^out the year, and has somewhat improved in 
quality over the preceding year. The color has remained substan- 
tially the same, bnt the microscopic organisms have decreased in 
number. Especial improvement has been observed in the quality 
of the water of the Wachusett Keservoir, as well as of the Sudbury 
Reservoir and Framingham Reservoir 'So. 3. There have been few 
growths of objectionable taste or odor. The number of organisms 
found in Lake Cochituate is larger than that in any other source of 
regular supply, and for about one-third of the year the number was 
such as to make the water objectionable for use, although not in- 
jurious to the public health. But little trouble has been experienced 
in the water coming from other sources. 

(12) The Wateb Supply. 

For the fourth consecutive year the rainfall on the Sudbury and 
Wachusett watersheds and the amoimt of water yielded have both 
been below the average for the years during which records have been 
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kept. The rainfall during the past year on the Sudbury* watershed 
was 44.38 inches, or 1.61 inches below the average. On the Wachu- 
sett watershed the total rainfall was 45.74 inches, or 3.25 inches 
below the average. On both of the watersheds the yield during the 
early part of the year was far below the average, and was the lowest 
or nearly the lowest recorded. During the last four months of the 
year, however, the rainfall and yield were iinusiially large, so that the 
yield for the entire year of both the Sudbury and Wachusett water- 
sheds was but little below the average. 

All the cities and towns constituting the Metropolitan Water 
District have been supplied with water, except the city of Newton 
and the town of Hyde Park, whose sources of supply are still ade- 
quate for their purposes. Water was furnished by special agreement 
to the town of Swampscott, which is without the limits of the Dis- 
trict; and to a small patt of the town of Saugus, which is directly 
supplied by special arrangement by the town of Revere ; and 50,000 
gallons daily were supplied to the United States Grovemment reser- 
vation on Peddock's Island, in accordance with arrangements made 
with the Government. 

The total quantity of water supplied by the Metropolitan Water 
Works to the various cities and tovnis, including the small quantity 
yielded by the Spot Pond watershed, as determined at the pumping 
stations and by the flow through the Weston Aqueduct, was 45,650,- 
960,000 gallons. The average quantity daily supplied was 125,071,- 
000 gallons, which is an increase in the daily supply of 6,251,000 
gallons. 

The increase in population of the territory supplied with water 
over that of last year is estimated at 19,690, the estimated population 
as of July 1, 1907, being 933,400. 

The daily average quantity of water measured by the Venturi 
meters as delivered to the various municipalities is, owing to leakage 
from reservoirs and pipe lines, as well as in a small degree to the use 
of water at the pumping stations, 885,900 gallons less than the daily 
average amount above given. 

The city of Newton and the town of Hyde Park supplied from 
their own sources to their respective inhabitants a total of 1,273,639,- 
347 gallons, being a daily average of 65.5 gallons per inhabitant. 
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V. WATER WORKS — FINANCIAL STATEMENT. 

By chapter 236 of the Acts of the year 1906, the Board was re- 
quired on or before the third Wednesday in January of each year to 
report to the General Court an abstract of its receipts, expenditures, 
disbursements, assets and liabilities for the previous fiscal year 
(which, by the provisions of chapter 211 of the Acts of the year 
1905, is the year beginning with the first day of December and end- 
ing with the thirtieth day of November), together with all recom- 
mendations for legislation which it should deem desirable; and the 
Board was also required by the Act of 1906 to present in the month of 
February a more detailed statement of its doings for the calendar 
year next preceding, which detailed statement should be printed as 
its annual report for the year. • 

The financial abstract for the fiscal year ending with the thirtieth 
day of November, 1907, was accordingly presented to the Greneral 
Court in January, and a copy of this financial abstract is in part 
printed as Appendix No. 5. 

The following statement of its financial doings, in relation to the 
Metropolitan Water Works, for the calendar year 1907, is herewith 
presented, in accordance with the provisions of the Act of 1906, as a 
part of the annual report of the Board. 

The Metropolitan Water Loans authorized for the construction 
and acquisition of works have amounted to $40,500,000. To this 
sum are added the proceeds from the sale of certain property by the 
Board, and these amounted on January 1, 1908, to $158,408.11. 
The total amount, therefore, which the Board has been authorized to 
expend is $40,658,408.11. The amount of expenditures approved 
by the Board for payment out of the Metropolitan Water Loan Fund 
was, for the year 1907, $188,631.02, and the total amount so ap- 
proved for payment since the beginning of the work up to January 
1, 1908, has been $40,467,508.04. There was accordingly a balance 
remaining at the beginning of the year 1908 amountijig to $190,- 
900.07. 

The Treasurer of the Conmionwealth has issued from time to time, 
on the request of the Board, bonds to the amount of $40,500,000. 
These bonJs were issued for terms of 39H and 40 years from the 
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date of issue, and bear ixiteitesi at the rate of 3 per cent. an4 3^:^ per 
cent, per annum. The ^sinking fond established for the payment of 
the bonds at maturity amounted on January 1« 190$. to ^^643,- 
575.69. 

The amount approved by the Board for the maintenance and opera- 
tion of the Water Works for the year 1907* which was j^id out of 
the annual assessments^ was $373,334.07. 

The assessments for the year 1907, for the payment of interest on 
the bonds, for the sinking fund requirements, and for the e^jvnses 
of operation and maintenance of the Water Works* which were 
levied upon the various cities and towns in the Metropolitan Dis- 
trict, amounted to $2,195,406.71. 

The detailed financial statement regarding the Metropolitan Water 
Works is as follows : — 

(1) Metbopolitan Water Loans, Receipts and Payments. 

The loans for the construction and acquisition of the Metropolitan 
Water Works, the receipts which are added to the proceeds of tliose 
loans, the expenditures for the construction and acquisition of works, 
and the balance available on January 1, 1908, have been as follows : — 

Loan under chapter 488 of the Acts of 1895, $27«000,000 00 

Loan under chapter 453 of the Acts of 1901, 18,000,000 00 

Loan under chapter 367 of the Acts of 1906, 500 (XX) 00 

f 40,500,<100 00 
Proceeds from the sales of property applicable to the construction 

and acquisition of works (of which f 10,046. 70 is for the year 

1907) . 158,408 11 



$40,658,408 11 
Amount approved by the Metropolitan Water and Sewerage Board 
for payments to December 31, 1907 (of which $188,631.02 is for 
the year 1907), 40,467,50804 

Balance January 1, 1908, f 190,900 07 

(2) Issues of Metropolitan Water Loan Bonds. 

The Treasurer of the Commonwealth, imder the authority given 
him to issue from time to time, on the request of the Board, 
negotiable bonds to an amount not exceeding $40,500,000, to be 
•designated the " Metropolitan Water Loan," has sold bonds nn 
follows : — 
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June K, iwol '. 



Aug. 6. lan, 
Sept. n, 1ml. 



l.ouu,auu 
ifioajioo 
B.Doo.nxi 

1^10,000 



I.S49.MKI 
l^WO.OOf 



I. 1, IHI. 

''. I'.IMl', 



. 1. INi, STS.SM) DC 



W msdB bj the Tresgnrer In lg»7. 



December 31, 1896, 
December 31, 1897, 
December 31, 1898, 
December 91, 1899, 
December 31, 1900, 
December 81. 1901, 
December 31, 1902, 
December 31, 1903, 
December 31, 1904, 
December 31, 1905. 
December 31. 1906, 
December HI, 1907. 



(3) Meteopolitah Watbk Loan Sinking Fund, 
The sinking fund established by the Treasurer of the Common- 
weaith has amounted at the end of each year to sums as follows : — 

»236,286 05 
699360 70 
954,469 00 
1,416,374 29 
1349,332 97 
1.573,619 72 
1.662.426 95 
2.266308 81 
2377.836 69 
3.619,602 92 
4 207,045 69 



5,643.575 69 



(4) Annual Assessments and Receipts. 
AsseflBinentB for the year, amounting to $2,195,406.71, were re- 
quired for the payment of the interest on the bonds issued by the 
Commonwealth, the sinking fimd requirements, and the expenses of 
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operatian and nudntenance of the Water Works. The i^uireinents 
were: for interest, #l,2S1.90S-77 : for the sinking fund. $52S,- 
697.26: and for maintenance and opejation. $3S9,S00.6S. Theae 
assessments were made by the Treasnrer of the Commonwealth tipon 
the various mraiicipalities as follows : — 



Arlingtoo, 
Belmont, . 
BostoiL 
Chelsea, . 
ETcrett, . 
Hyde Park, 
Lexington, 
Maiden, . 
Medford,. 
Melrose, . 
Milton, . 



$14,738 41 

6,026 SI 

1,726,588 68 

58,058 80 

41,044 26 

ia94 73 

6,987 53 

40,082 71 

35,126 98 

26,971 19 

14,532 00 



Nahant, . 
Xewton, . 
QnincT, . 
Revere, . 
Somerrille, 
Stoneham, 
Watertown, 
Winthrop, 



I 



M.204 56 

6,026 82 

50,027 14 

19,633 70 

106,334 61 

7,734 91 

15,468 18 

14,624 69 

12,195,406 71 



The comparatively smaller sums assessed upon the city of Xewton 
and the town of Hyde Park were owing to the fact that neither of 
these municipalities had reached the safe capacity of its own sotirces 
of water supply, and neither had been furnished with water. 

The proceeds from the operations of the Board, exdusive of the 
proceeds from sales of property and of water, are, in accordance 
with the provisions of the Statutes, applied to the reduction of the 
assessment, and these, for the year 1907, amoimted to $7,148.55. 

The actual expenditures for the maintenance and operation of the 
Metropolitan Water Works were, for the year 1907, $373,334.07. 



(5) Supplying Water to Cities and Towns Outside ok Dis- 

TBICT AND TO WaTER COMPANIES. 

Sums have been received during the year 1907, under the pro- 
visions of the Metropolitan Water Act, for water furnished, as 
follows : — 

Town of Framingham, f 147 67 

Town of Swampscott 4300 00 

Framingham Water Company, 666 35 

United States Government, 1,831 40 

16,985 43 
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(6) EXPEXDITUKES FOR THE DlFFEBENT WoEKS. 

The following is a smnmary of the expenditures made in the 
various operations for the different works : — 



Gonraccnov a>i» AoQunrnov or 

WOEKt. 



For tlw Ymt endiaf 
31,1907. 



From Be^innins of Work 
to December 31, 1907. 



Admlnlstratioii ai^llcable to all parts of the 
coiurtriiction and acqnlsltioii of the works, 
Wachasett Dam and Beserrolr : — 

Wachosett Dam, 

Power plant, 

North Dike, 

Sooth Dike. 

BemoTal of soil, 

Belocation of railroads, .... 

Roads and bridges, 

Real estate 

Damages, real estate not taken, business 
and loss of wages, 

other expenses, 

ImproTiDg Wachosett watershed, 

Wachosett A qoedoct, 

Sodbory Reservoir, 

ProtectiOD of Sodbory sopply. 
Improving Sodbory watershed, . 
Protection of Cochitoate sopply, . 
Improving Cochitoate watershed. 
Improving Lake Cochitoate, 
Pipe lines. Dam No. 3 to Dam No. 1, . 
Pipe line, Rosemary siphon, 
Weston Aqoedoct : — 

Aqoedoct, 

Reservoir, 

Supply pipe lines, 

Real estate, taxes and other expenses, 

Distrlbotion system : — 
I>ow service : — 

Pipe lines and connection^*, . 

Pumping station, Chestnot Hill, . 

Reservoir, Spot Pood, 

Gate hoose and connections, Chestnot 
Hill Reservoir, .... 

Real estate and other expenses, 
NrjTthem high service : — 

Pipe lines and connections, . 

Hpifi Pond pnmping station, . 

Fells Reservoir, St^^neham, . 

Rear Hill Reservoir, ^toneham, . 

Real estate and other expenses, . 

AmmintM carried forward^ 



$U,9eS 35 

118 00 

40^660 3i 

186 00 

8,000 22 

1,026 51 

2,096 07 

16,800 16 

14,103 22 
1,582 60 



$48 84 
153 70 

3,157 09 



$1,247 02 
4,087 15 

811 40 
1 50 



$6,306 96 



99,502 35 

19,370 72 

252 05 



99 45 



3,359 13 



$6,147 07 $129,040 66 



$2,285,009 20 

118-00 

790,470 68 

137,067 10 

2,536,214 37 

878.022 45 

547,180 8S 

3,195,960 73 

518,743 74 
8,272 92 



$2,3.'i2,184 66 
288,838 06 
584,633 71 
207,643 12 



$1,752,873 06 
462,572 19 
582,188 73 

65,480 88 
91,722 06 

440,540 78 

291,829 35 

141,392 94 

38,267 70 

14,838 05 



$268,968 42 



10,897,129 52 

207,406 53 

1,797,946 85 

2,922,445 21 

129,190 36 

96,484 54 

9,000 00 

8,860 68 

108,637 29 

48,471 48 

23,142 98 



3,433,305 55 



$3,881,705 76 $19,944,889 41 
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Co: 



AoQcmnoar or 



For the Tew ( 

SI, ISO:. 



to 



ofWoik 
3K ISOi. 



Atmommis hromgki farwmrd, 

Diatribation system — Condnded. 

Soutbon high serrioe : — 
npe lines and oonnectioiis, . 
Pumping station. Chestnut Hill, 
Forbes Hill ReseiToir, Quincy, 
Waban Hill Reserroir, Newton, 
Seal estate and other expoises, 

Xorthem extra hig^ serrice, 

Sontbom extra high serriee. 

Meters and connections, 

ImproTing Spot Pond Brook, 

Glenwood pipe jYrd* . 

Chestnut Hill pipe yard, . 

Diversion of water, Sontti Brandi of Naahoa 

River.i 

Acquisition of existing water woiks: — 
BeimbuTBement city of Boston, partially 

constructed Sudbury Reservoir, 
To Boston, for works taken January 1, 

isae, 

To Maiden, Medford and Melrose for 

taking of Spot Pond, . . . . 

To Newton, for Waban Hill Reservoir, . 

Transfers of woiks acquired and other 
property to accounts for special works. 

Engineering, conveyancing, ^c., 



Pipes, Valves, Castings, etc^ sent first to 
Storage Yards, and afterwards trans/erred 
as needed to Different Parts of the Work. 

Sent to storage yards, 

Transferred from storage yards to works, 
and iucluded in costs above. 

Toul for constructing and acquiring of 
works, 



I 



«64^ 07 tUMtO « , «S,a?l,T05 76$19i,dU,8» 41 



2M 73 
4,708 44 



41,785 27 
73 4i 



5S,94S95 
I 

3,391 30 



$4,021 36 



1,766 25 



2,255 11 



$188,631 02 



515433 30 

916,98»96 

90,008 49 

ei,s» U 

10,296 36 
72,039 13 
22,830 67 
77,088 3S 
3,99123 
33,100 59 
11,31126 



$1,157,921 59 

12,768,948 80 

1,240.229 63 
60,000 00 



$15,227,100 01 
1,240.262 50 



$13,986,837 51 
73,126 22 



$2,092,396 06 



2,019,263 11 



5,0^,890 19 
1,363,631 76 



14,059.963 73 



73,132 95 



$40,467,508 04 



1 Of the total expoiditures from the beginning of the work, the sum of $150,928.29 is for Clinton 
sewerage system. 
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For tbe Tflar miding 
31,1907. 



AdmiBlstntioii, 

General ■uperrifllon 

Tjtxee and other expeniet, 

Waebuett ReaerToir Depwtmeiit : — 

Genermi svperintendenee, $3401 'SI 

SoperlnteiMleiiee, iSS dO 

Reaerroir, SMQS 07 

FoTe«Crr 7.141 45 

3>aB8S3 

S,4S8 SO 

e,lT« 34 

3.»48 



Procertton of supply , 
BuildingB and groands, 
Wachiuett dam, 
Waehoaett aqueduct, 
Clinton sewerage system : — 

Pom ping station, . 

Sewers, srrcens and lUter-beds, 
Sanltarj inspection, . 
Swamp drainage. 



Sodbnrj Department : — 
General pup e a lu t qid ence, 
Saperfntendence, Framlngfaam office, 
Asbland Beserrolr, .... 
Hopkinton Reaerroir, 
WUtehall Beserrolr, 
Framingiiam Beeerrolrs, 1, S and 3, 
Sndbnrj Beserrolr, .... 
Lake Coebftoate, .... 
JCarlboroagh Brook mters, 

Pegan liters, 

S i idb ury and CoeUtnate watersheds, 
Sanftarf inspection, .... 
Coehftoate Aqnednet, 
Sodbnry Aqnednet, .... 
Weston Aqnednet, .... 
IHoIogfeal laboratory. 



IMftrlbntfon Department:— 
General soperfntendence, ....... 

Soperlntendence, ......... 

Arttttgton Pnmping station, pnmping eeirice, 

Cbestnnt Hill low-scniee pnmping station, pomping service, 

Cbestmit Hill blgb'Serrlee pnmping station, pnmping service, 

ftpot Pond pnmping station, pnmping service. 

West Roxlynry pumping station, pnmping service, 

Arlington standpipe, 

Bear Hill Re s ervo ir , 

Chestmit HIII Beservoir, 

Fells B es errol r , 

Forbes Hin Reservoir, 

Mystif; I^ke, condnlt and pnmping station, .... 
MyaUki Beserrolr, 



j4m&uni$ carried forward. 



4,450 96 



$12,018 78 

5,796 06 

35,196 61 



2,5S91 


8BTS 




$3^14 04 


7,172 «7 


1,788 06 


2,Q6i00 


349 50 


e,S6 96 


5,700 96 


5,368 86 


1,783 38 


1,74103 


3,7U0O 


3,143 05 


8,00167 


6,776 69 


5,784 42 


2,806 64 

ST 19tt fflt 




$10^44 98 


316 44 


8,286 82 


34.070 16 


46,064 00 


14,266 07 


7,028 93 


36 81 


178 94 


13,^3 51 


421 86 


1464 62 


1,964 62 


1,486 16 


$139^089 61 $184,091 96 
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r^tteT* 



SI. 1907. 



imis bromght for war d, 

Difitribotlon Department — Comeimded. 
Waban mil BeaerToir, 
Weston Reflcrroir, .... 

Spot Pond, 

BoUdlngs at Spot Pond, . 

Spot Pond Brook, .... 

Pipe lines : — 

Low serriee. 

K<Mthem high service, . 

Sonthem high serriee, . 

Supply pipe lines, .... 
Buildings at Chestnut Hill, 
Chestnut Hill pipe yard, . 
Glenwood pipe yard and bnildings. 

Stables, 

Waste preTention, .... 

Yentnri meters, 

Measurement of water. 



Total for maintaining and operating works. 



tlS9^<K9 61 tl$l,<»l 36 
2,608 13 

9jar:4 11 

10,012 4$ 

2,985 96 

4,208« 

576 50 

2,474 88 

71997 

4,973 04 

5,946 94 

66 35 

1,835 64 

2,14133 



189,242 81 
$373,334 07 



(7) Detailed Financlal Statemei^t unbeb Metbopolttan 

Wateb Act. 

The Board herewith presents, in accordance with the require- 
ments of the Metropolitan Water Act, a detailed statement of the 
expenditures and disbursements, receipts, assets and liabilities for 
the year 1907. 

(a) Expenditures and Disbursements, 

The total amount of the expenditures and disbursements on ac- 
count of construction and acquisition of works for the year beginning » 
January 1, 1907, and ending December 31, 1907, is $188,631.02, 
and the total amount from the time of the organization of the Met- 
ropolitan Water Board, July 19, 1895, to December 31, 1907, is 
$40,467,508.04. 

For maintenance and operation the expenditures for the year 
have been $373,334.07, and from the beginning of the work, 
$3,024,296.31. 

The salaries of the commissioners, and other expenses of admin- 
istration, have been apportioned to the construction of the works and 
to the maintenance and operation of the same, and appear under each 
of those headings. 
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GnoRAi. Ckakacisk ov 



TorikbT 



31, 1907. 



to 



ofW«Ntk 
SI, 190T. 



imis bromgkl /brwardf 

Comstrueiiau, 
Preliminary work (borings, test pits and 
other inTestigmtiODs) :— 

Adreitisiiig, 

OUier preUminary work as giren in detail 
in preceding annnal report, . 

Contracts, Wachnsett Beaenroir:— 

Contracts completed and final payments 
made prior to January 1, 1907, 

McBride A Co., Stillwater improTement, 
Sundry bills paid under this contract, . 

Mc Arthur Bros. Co., Wachuaett Dam, . 

McArthur Bros. Co., item 96 in suit pend- 
ing in Superior Court, .... 

McArthur Bros. Co., building Sect, i of 
the relocation of Central Massachusetts 
Baihroad, 

Contracts improTing Wachusett Water, 
shed: — 
A. McKenzie A Co., Sterling filter-beds, . 
Contracts completed, Wachusett Aqueduct, 
Contracts completed, Sudbury Beservoir, . 
Contracts completed, protection Sudbury 
Supply : — 
City of Marlborough, main aewer, . 
Contracts completed, improying Lake Co- 

chituaie 

Contracts completed, protection Cochituate 
Supply : — 
Town of Framin^iam, low-level sewer, . 
Contracts completed, Bosemary siphon. 
Contracts completed, pipe line. Dam No. 3 

to Dam No. 1, 

Contracts completed, Clinton sewerage sys. 

tern, 

Contracts, Weston Aqueduct: — 
Contracts complied and final payments 

made prior to January 1, 1907, 
Shanahan, Casparis A Co., . Sect. 2 

Sundry bills paid under this contract 
Shanahan, Casparis A Co., . Sect. 3, 

Sundry bills paid under this contract, 

Shanahan, Casparis A Co., . Sect. 6 

Sundry bills paid under this contract, 

Shanahan, Casparis A Co., . Sect. 12 

Sundry bills paid under this contract, 



$30,001 



tMM,830 1& 



Amounts carried forward^ 



#17 15 
635 31 

3,331 28 
311 61 



$6,306 22 

I 

j 155^457 41 



$3,418,405 08 

33,314 67 

3,«76 60 

1,606,481 04 

3,331 23 



4,285 30 



3,406 66 



286,521 00 



$87,779 96 



$1,781,564 31 
201,827 74 

2,911 80 
126»420 70 

4,214 78 
108,933 26 

7,018 06 
188,151 78 

8,839 77 



161,768 68 



5,341,529 57 



11,883 75 
1,447,208 65 
1,545»0S8 33 



9,000 00 
60,667 45 

9,000 0$ 
5,916 96 

17,240 22 

66,878 22 



2,874,377 19 
$18,835,324 12 
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Cbabactib or 



SupeiTision and general snperintendence: — 
Chief engineer and department engineers, .... 
Engineering, clerical and laboratory askittanta, . 
Poetage, printing, stationery, office and laboratory supplies. 
Telephone, beating, lighting and care of offices, . 

TraTelling and incidental expenses, 

Alterations and repairs of bnildings, 

Bent and taxes, main office, 

Miseellaneons expenses, 



Pomping serrloe : — 

LAbor, 

Fuel 

Oil, waste and packing, . 
Repairs and renewals, 
Small sapplies and expenses, . ' . 
Rent, West Boxbnry pumping station. 



Soperintendentfl and assistant superintendents 

Engineering assistants, 

LalM>ratory force, 

Sanitary inspectors, 

Recording and scientific instruments and supplies, .... 

I^bor and teaming, 

Tools, machinery and appliances, 

lyumber and hardware supplies, 

JobMng and repairing, 

Travelling, ... 

Horses, vehicles and stable expenses, 

Fuel, lighting and telephone, 

Municipal and corporation work, 

Unclassified supplies, 

If Iscellaneous expenses, 

Conveyancer and assistants, . 

Taxes and tax eriulvalents, 

Contracts and agreements, 

Contracts for plpen, valves, etc., bought from construction work since 
January 1, 1907 . . 



Total expenditures for maintenance and operation, 



For tlie T«ar ending 
31, 1907. 



MikrXTESCAKCB AVD OPXRATION OF WORKB. 

Administration : — 

Commissioners, 

Secretary and assistants, 

PosUge, printing, stationery and other supplies, . 

Travelling, 

Telephone, heating, lighting and care of building. 
Alterations and repairs of building, .... 

Rent and taxes, office building, 

11 iscdlaneous expenses, 



1(3,600 00 

4,0» 51 

974 38 

1,725 19 

574 46 

190 9S 

309 70 

66 61 



$6,323 45 

10,160 47 

1,606 26 

8,761 94 

1,865 39 

SS0 80 

1,079 IS 

396 74 



$60,910 95 

42,783 86 

1,348 07 

3,180 09 

1,887 02 

773 40 



$4,623 78 

9,87174 

2,268 67 

3,903 78 

242 80 

124,124 89 

3,287 79 

4,440 70 

1,127 46 

2,107 88 

6,606 83 

4,042 65 

1,129 96 

5,099 77 

7,773 06 

121 00 

35,027 61 

10,507 00 



1,030 43 



$12,018 78 



24,455 18 



109,733 38 



227,126 73 
$373,334 07 
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(&) Receipts. 

The total amomit of receipts from rents, sales of property, etc., 
for the year beginning January 1, 1907, and ending December 31, 
1907, is $24,130.67; and the total amount from the time of the 
organization of the Metropolitan Water Board, July 19, 1895, to 
December 31, 1907, is $524,436.88. The general character of these 
receipts is as follows : — 



Okhsral Cha&actbe or Rbcupts. 



For the Tear ending 
December 31, 1907. 



From Beginning of Wotk 
to December 31, 1907. 



For distribatioii back to District: — 
District entrance fees, .... 
Supplying water ontside of District, 
Water furnished to water companies, 

To the credit of the loan fund : — 
Real estate and buildings, .... 
Labor, tools, supplies and reimbursements, 

To the credit of the sinking fund : — 

Supplying water to cities and towns out- 
side of District and to water companies, 

Forfeiture for contracts awarded but not 
executed, 

Bents, . 

Land products, 

Unclassified receipts and interest, . 



Total receipts. 



$720 00 
9.826 70 



$10,046 70 



$6,935 42 



1,696 38 

6,108 16 

344 01 



14,083 97 



$24,130 67 



$92,266 00 
90,464 771 
37,146 88 



$34,36146 
124,046 66 



$219,866 66 



' 168,408 11 



$7,166 431 

600 00 

90,021 99 

45,602 11 

2,882 69 



146.168 12 
$624,486 88 



1 $221.01 received in December, 1906, was placed in sinking fund by State Treasurer in 1907. See 
chapter 238, Acts of 1907. 

The foregoing receipts have been credited to the various objects 
or works, as follows : — 



Sonacxs or Rscbtpts. 


For the Tear ending 
December 31, 1907. 


From Beginning of Work 
to Deoember 31. 1907. 


Admission into Metropolitan Water Dis- 






trict (Quincy, Nahant, Arlington, Stone- 






ham, Milton and Lexington), . 


- 


$92,266 00 


Supplying water to cities and towns outside 






of Water District (Swampscott, Revere, 






Lexington, Wakefieldf Cambridge, Fram- 






ingham and U. S. Government), and to 






water companies (Framingham, Milton 






and Revere), 


$6,936 42 


134.767 08 








Atnountt carried fortDctrd, • . 


$6,936 42 


$2S7,(n!i<^ 
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SouBcai or Racaim. 




From D a glm iing of Work 
to Deoonber 31, 1907. 



Amcunis hrouffkt forward, 

Constmctf on and acqaiiitton of irorks : — 

Admlnistrmtion, 

Wsehaaett Dam, .... 

Wsebaiett Rewrroir, 

WaeboMtt Aqnednct, 

WectoD Aqueduct, .... 

Sudbnrj Reserroir and watershed, . 

Diatribntton syttem, .... 

Diyersion of water, Clinton sewerage 

system 

Porchase of existing water woi^, . 

Maintenance and operation of works : — 
Wachoaett Aqnedoct, 
Wachosett Beserroir, 
Sodbnrj system. 
Distribution system, . 
Clinton sewerage system. 



Total receipts. 



#«7 96 

1,009 60 

960 50 

149 OO 

6,542 70 

90 00 
215 90 



#365 94 

4,53160 

1,802 OS 

649 54 

84 



•6,985 42 



9,106 16 



8,oee 00 



$24,130 67 



tUO 11 
6,684 48 
134,113 78 
5,204 70 
5,012 63 
7,735 42 
71,581 85 

1,367 94 
17,569 53 



$4,116 81 

19,053 SS 

11,812 97 

9,120 47 

3,930 28 



$227,022 06 



249,380 44 



48,034 36 
$524,436 88 



(c) Assets. 

The following is an abstract of the assets of the Water Works, 
a complete schedule of which is kept on file in the office of the 
Board: — 

Office fnmitnre, fixtures and supplies; engineering and scientific instruments 
and supplies; police supplies; horses, vehicles, field machinery, etc.; ma< 
chinery, tools and other appliances and supplies; real estate connected 
with works not completed; completed works, including real estate and 
buildings connected therewith. 

(d) Liabilities. 
There are liabilities as follows : — 

Due on monthly pay rolls, tl,625 30 

There' are other current bills unpaid which have not yet been 
received. 

Amounts have been agreed upon in the following cases, but the 
deeds have not yet passed: Henry B. Stone, $12,500; town of West 
Boylston, $800. 

On the claims of the following it is impossible to state the amounts 
due for land damages, water rights and claims for damages to estab- 
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lished business, as no sums hare been agreed upon, and suits are 
now pending in court for the determination of most of them : — 

Charles C. Landy, Houghton Bros., Robert Johnston, John F, 
O'Brien, Patrick Bradley, Thomas H. Burgess, Lucy A Wood, Jo- 
seph O. Bullard et ah, Elwin I. Chase, Alzina A. Wilson, Henry F, 
Keyes, Robert C. Houghton et al., James E. Welch, Bridget M. Joyce, 
Byron D. Allen, J. Frank Wood et al., Asa Knight, Mary J. Fyfe, 
' estate of William E. Fyfe, George M. Plummer, Edward F. Mer- 
riam, James A. Bigelow, William H. Brigham, John Fitzgerald, 
estate of Charles H. Hastings, George R. Hastings, William H, 
Hastings, Henry J. Hyde, Everett and Oliver S. Kendall, Sanford 
C. Kendall, estate of John A. Wood, estate of William H. Vickery, 
James H. and Hannah S. Wood, Asenath M. Bartlett, estate of 
Charies I. Longley, estate of Daniel M. Marsh, Francis W. M. 
Goodale, McArthur Bros. Co., Sarah Hourty, Clara L. Kingsbury, 
Greorge W. Shattuck, Samuel F. Mason, Nellie M. Kirby, Willis A. 
FuUer. 

VI. METROPOLITAN SEWERAGE WORKS. 

No changes in territory have been made in the districts contribut- 
ing to the North Metropolitan System and the South Metropolitan 
System which comprise the Metropolitan Sewerage Works. 

The North liletropolitan System provides for the district situated 
largely in the Charles River and Mystic River valleys lying north 
of the Charles River, and embraces the cities of Cambridge, Chelsea, 
Everett, Maiden, Medford, Melrose, Somerville, Wobum and parts 
of Boston, and the towns of Arlington, Belmont, Revere, Stoneham, 
Wakefield, Winchester, Winthrop and part of Lexington, — 9 cities 
and 8 towns. The district has an area of 90.50 square miles. It has 
an estimated population, as of December 31, 1907, based upon the 
census of 1905, of 498,640 ; and it is estimated that of this number 
422,065, or 84.6 per cent., contribute sewage to the North Metro- 
politan System. 

The South Metropolitan System provides for the areas situated in 
the Charles River valley lying south of the Charles River, a small 
portion of the valley north of the Charles River, and also a portion 
of the Neponset River valley; and embraces the cities of Newton, 
Quincy and Waltham, portions of the city of Boston, and the towns 
of Brookline, Hyde Park, Milton, Watertown and parts of Dedham, 
— 4 cities and 5 towns. This district has an area of 100.87 square 
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milea. It haa an estimated population, as of December 31, 1907, of 
325,090, of which number it is estimated that 188,150, or 57.9 per 
cent., contribute sewage to the South Metropolitan System. 

(1) XoBTH Metbopouta^ Sewzsags SYSTHsaf — CoisrsTBUCTioy. 

(a) Maiden Extension Sewer. 

The extension of the North MetropoKtan System, authorized by 
chapter 319 of the Acts of the Legislature of the year 1906, from a 
point near the centre of the city of Maiden to an outlet into the 
waters of the Maiden River, was finally ctnnpleted at the beguming of 
the year, and sewage was received into the sewer on January 5, 1907- 
The necessary resurfacing and paving of streets and other work re- 
quired in private lands along the line of the sewer were made during 
the spring, but the sewer has been maintained as a part of the iNTorth 
Metropolitan System continuously since it was first put into opera- 
tion. The sewer has an entire length of 2,950.5 feet, and is built 
with a diameter varying from about 2.5 feet to 4.5 feet. The total 
expenditures for the construction of this sewer have amounted to 
$53,879,45, and there is a small amount still payaUe. The sum paid . 
includes damages on account of the taking of real estate, which have 
thus far aggr^ated the sum of $4,150. 

(6) Construction of Bulkhead and Filling of Chelsea Street Flats. 

The establishment by the United States Government of a pier-head 
line along Chelsea Creek has enabled the Board to fiiU in a consider- 
able additional portion of the lot belonging to the Commonwealth on 
the northwesterly side of Chelsea Street which has been occupied 
for locker and stable buildings. A timber bulkhead has been con- 
structed upon the lines laid down, and a considerable portion of the 
area enclosed has been filled. By this work the available area of the 
lot has been increased from about 10,000 square feet to an area of 
about 38,600 square feet. This work, has so far been accomplished 
by the expenditure of $3,231, and the value of the lot has been greatly 
enhanced. 

(2) South Metbopolitan Sewekage System — Con^tbuction. 

(a) Extension of the High-level Sewer. 

The work of the extension of the High-level Sewer in accordance 
with the requirements of chapter 406 of the Acts of the year 1906, 
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frMn the main line of the sewer in Centre Street in Janijuca Plain 
throng parts of West Roxbnry. Brckokline and Brightcoi. has been 
in progress during the vear. 

The constraetion of the nrst section in West Eoxbiirx ^near Ja- 
maica Pond), whidi presented peculiar difficulties, on account of the 
presence of quicksand, gravel and day, had been begun by day laU>r 
under the direct supervision of the engineers of the Board. This 
section is wholly in tunneL and passes Jamaica Pond at a depth of 
35 feet below the ordinary surface of the pond. It is constructed 
under the pneumatic process by the introduction of compressed air. 
The work has thus far been successfully prosecuted, and it is expected 
that this section will be completed by day labor in the coming sum- 
mer. 

Another portion of the sewer, which consisted in the building of a 
tunnel through CommcHiwealth Avenue and Warren Street in the 
Brighton district, largely in rock excavation, was constructed by the 
Board by day labor, because the bids for the construction of this part 
of the sewer had been so greatly in excess of the estimates of cost made 
by^the engineer. This portion of the work has also been successfully 
completed under the immediate direction of the Board within tlie 
engineer's estimates. 

Contracts have been made during the year for the construction of 
all the remaining portions of the sewer from its junction with the 
main line as far as Oak Square in Brighton, except for a short section 
near Oak Square about 2,450 feet in length. 

Several of these contracts were made in the middle of the summer, 
and have been substantially completed. The terms of the other con- 
tracts which were made towards the end of the season require their 
completion during the year 1908. 

A length of 2.24 miles of the 5.64 miles of sewer, upon which con- 
struction has been entered, has been completed. The construction on 
the High-level Sewer extension during the year has called for the 
expenditure of $445,059.17. 

(&) Quincy Pumping Statioy}, 

The new centrifugal pump purchased from the Lawrence !Mnohiuo 
Company, having a capacity of pumping 10,000,000 gallons per 24 
hours, was in the early part of the year fully installed in counection 
with the compound vertical engine, both engine and pump being of a 
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standard I'Tpe. Two additional bcnkn of abom 100 hoise-pover 
eacfa T«re supplied. The whole additional plant has been in opera- 
tion since Uarch 1, 1907. 

(3j Acqcismoy op Lasds ato SEnxEacEsrs fob La^tds 

AcQinSED. 

Dnring the vear there hare been made 5 takings of land and ease- 
ments, all in Brookline, for the purposes of the extension of the 
High-level Sewer These takings embrace 0.362 of an acre in fee, 
and easements in 12.30 acres, most of which were in pnblii; streets. 

The following ia a list of the takings: — 





Lift of Takingt fo 


lietrapoUtan Seirerage 


Workt for 


the Tear 1907. 


J» 




r™o™ 


>. BnriBd. 


Pnp<HO(T.ki.g. 



Rronlillw. — PirfcSOHt rram Bo. Public it 
BrookriiK. ~ rrnni the Bwl ot % itrfp Henir 9. 



w Ketnpolltui 
in Hue. airaaitli 






ArcmH to ■ potnt sear DatI* 
ATsnoe. Are»,i .-■-■. — 



IWIW A'tBur, Und ot the lowi. 
tit Br(KilMB«,TB|iiian fUtivi, Inml 
«f Hriwk InB, of tlia Bortuo A AI- 
iKinf RMlniaa Vornpanr anil of 



Hwuftl 



'^"fi 



kT brpfHn Strcel Bml KenAkll 
'«(ia r^iinkltn *■■ — ■ • — 

Vwrp 



Sniiltn Nlreet. Anta, 
LIS »n>i, 
IinH)tlliiii,— fr 



•an 

vnvn Hmami Btppt anq unOTi- 
HirMt U) lliH BuMon llnti, at 
~ a Mrip tu frliloh tewrr 

•Ukin iJjr Taking 

CHMinviila In l.wl 



tritVi: 



Mu. 13. Part ot SmloD fS, 
aoM h Me tropoli- 

Xar. S8. Seet](« 88 and put 



Ha; 90. i Part o 



CreornA 
Poblfc *U 



Paita of Becttoae BI 
and 81, SoDth Met- 
ropolitan SjEtem. 



Fart of Section 81, 
SoDth UetropoU- 
tan 8;aUni. 



Rlriw! .Iftnimry 1, 1007, lettlements on account of the takings made 
Jtl the Nnri,Ii Mntroptjlitan PiBtrict have been effected in 2 cases, in- 
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volviiig a paTment of $3,150; and in 1 case in the South Metro- 
politan District a settlement has been effected* under which payment 
has been made amounting to $5,582.20. 

Of the 3 sewerage settlements, 2 were on account of the sewer ex- 
tension to Maiden and 1 on account of the extension of the High-level 
Sewer in Brookline. 

Sumimary of Land Setilememts for the Tear 1907, 



T^.«.^« Areata Nmberof 



Xorth Metropolitan District, 
Maiden, 0.056 5 , f2J50 00 

South Metropolitan District. 
Brookline, 0.362 1 5,582 20 

Aggregate, 0.418 3 f7,732 20 



(4) XoKTH Metbopolitax System — Maintenance. 

There are now maintained in the Xorth Metropolitan System 
58.57 miles of main sewers, with which are connected 624.74 miles 
of local sewers, the number of connections, public and special, with 
the Xorth Metropolitan System being 638. 

The East Boston and Charlestown districts of Boston and the cities 
of Everett, Cambridge, ' Somerville and Chelsea still maintain both 
separate and combined sewers, but all of the other mimicipalities in 
the Xorth Metropolitan System maintain separate sewers. 

There have been pumped at the Alewife Brook pumping station 
4,123,000 gallons of sewage per day, with an average lift of 12.90 
feet, at a cost of $0,344 per million gallons per foot lifted ; at the 
Charlestown station 32,600,000 gallons per day, 8.31 feet lift, at a 
cost of $0,168 per million gallons per foot lifted ; at the East Boston 
station 62,300,000 gallons per day, 16.74 feet lift, at a cost of $0,081 
per million gallons per foot lifted; and at the Deer Island station 
64,300,000 gallons per day, 10.79 feet lift, at a cost of $0,097 per 
million gallons lifted. There has continued to be a decided increase 
in the amount of sewage pumped in all of the stations, but the increase 
has particularly occurred in the East Boston and Deer Island stations, 
where the excess has been upwards of 6,000,000 gallons daily over 
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the quantities of last year. The increase in the amount of sewage 
at Ea«t Bogton has exceeded by 11 per cent, and that at the Deer 
Island station has exceeded bj more than 10.5 per cent, the quantities 
disdiarged last year. There has been a greater cost of pumping, on 
aoooimt of the increased cost of labor and also the increased cost of 
eoaL 

The amount of sewage discharged in the Xorth Metropolitan Dis- 
trict averaged 152 gallons per day for each perscm, taking the esti- 
mated popidation of the district contributing sewage. If the sewers 
in this district were restricted to the admission of sewage proper only, 
and all local sewers were separate sewers, this per capita amount 
would be considerably decreased. 

During the year 5 public and 13 special connections from local 
sewers have been made with the system, and 30.86 miles of local 
sewers have been added to those alreadv connected with its works. 

The extension of the main sewer, which receives the sewage of the 
town of Wakefield, from a point near the centre of the city of Maiden 
to tide water, was completed at the beginning of the year, and has 
since been in continuous operation. 

The cost of maintenance of the North Metropolitan System during 
the past year was $138,271.99, which is somewhat more than the^ 
cost of maintenance for the preceding year. 

(5) South METROPoriTAX System — Maixtexaxce. 

In the South Metropolitan System there are maintained 40.25 
miles of main sewers, with which are connected 479.51 miles of local 
sewers, having 111 connections with the Metropolitan System. 

The Back Bay, Boxbury, West Boxbury, Brighton and Dorchester 
districts of Boston and the towns of Brookline and Milton still main- 
tain both separate and combined sewers, but all the other districts 
contributory to this system maintain separate sewers. 

The Ward Street pumping station, the Quincy pumping station 
and the screen-house at Nut Island are maintained for the disposal of 
sewage for this system. 

There have been pumped at the Ward Street station an average of 
23,600,000 gallons per day, with an average lift of 41.57 feet, at a 
c/mi fff $^),074 per million gallons per foot lifted ; and at the Quincy 
niHiUm 3,616,000 gallons, 21.04 feet lift, at an average cost of $0,254 
per million gallons per foot lifted. 
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An average of 40,600,000 gallons of sewage has passed daily 
through the screens at the Nut Island screen-house, and has been dis- 
charged from the outfalls into the outer harbor. The maximum dis- 
charge per day, which occurred during a heavy storm, was 137,000,- 
000 gallons. The discharge of sewage through the outfalls represents 
the amount of sewage contributed in the South Metropolitan System, 
which was at the rate of 215 gallons per day per person of the esti- 
mated number contributing sewage in the District. The daily dis- 
charge of sewage per capita is considerably larger in the South Metro- 
politan District than it is in the North Metropolitan District, because, 
owing to the large size of the High-level Sewer, more storm water is 
admitted at periods of heavy rainfall. 

The additional pumping engine which has been obtained for the 
Quincy station has been in operation since March 1, and has been 
successful in relieving the station from the troubles which had oc- 
curred, particularly in periods of unusual rainfall. 

A small area in the districts of Dorchester and town of Milton, 
which is so low that its sewage cannot be carried into the High-level 
Sewer except by pumping, still disposes of its sewage through the 
Boston Main Drainage Works, and for this a rental is paid to the 
city of Boston. Otherwise, all the sewage of the South Metropolitan 
Sewerage District is disposed of through the outfall pipes from Nut 
Island. 

The expenditures for maintenance of the South Metropolitan Sys- 
tem for the past year were $95,513.11. , 

Vn. SEWERAGE WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts, expenditures, disbursements, 
assets and liabilities of the Metropolitan Water and Sewerage Board 
for the fiscal year of the Commonwealth ending with the thirtieth day 
of November, 1907, was, as stated in connection with the Water 
Works, presented to the General Court in January, in accordance 
with the requirements of chapter 235 of the Acts of the year 1906, 
and a copy of this financial abstract is in part printed as Appendix 
No. 5. 

The following statement of its financial doings, in relation to 
the Metropolitan Sewerage Works, for the calendar year 1907, is 
herewith presented, in accordance with the provisions of the Act of 
1906, as a part of the annual report of the Board. 



^ METKCypOTJTAK VA332 ThiL. Ik*. 

Tu* JU^tTuwIiuOi s^iweTMfst ioaxir iar tkt eaBasrraeniKi of ijit Seiir- 
«ngE» V^'trrkt of tiie ^orti. 3i«trapoliiaL hysasL hsv^ sniDiniied U' 
W;^<>L',*h;«.7«. ic TTnicL art Mcuiec: reeehifc ±raiL Tariom- acmreeE 
atuuuntixir ^<^' K.Tjl5L.4*j- Titt aniMmi* a: es^endimrec^ Hjjprpved 
uy tue JbiMurt iiiT jjurmeir far tue jea: li*<C -wtt- *&.*£ii:.*»€L £iid 
liit^ iota- auiciinr rr esi^endimrB- apnrrnrf-c t«- Januarv i, lJ»uS, 
watfc lK;^j4€,<>iil;.lC. Ti*^ baianse ol hand cbl Jamiarv 1. 1H(k^ v£« 

!l*u^ iuau^ lor tue eaiisiruciian a: tiit Tariout parcF of liit Somii 
ilinniiMiliiaii fev^tenj iiave anLOumec: tc* te.ftCT.(*4tiJr7. Tiie TeoeipTs 
appii'raoi^ to tii^ iuaii fund iav^e been B0QCHi.6(j. Tht amnmiT of 
<«j#eiidhun:* ajPT>r€»v*?c for pajiuein il tiie year l[»i»7 ira? mrl*^,- 
^CC-iift. Ti»<r tuta] amomn cc espendhnrs approv^BQ ior jifixinfaaT 
fjruui die ][#>-rnnirng of tin^ Tiroris^ Iik been te.lSilJiS(i.7&. Tbe bal- 
aiiee iiii iiaud ior ti«r Soutt MerrapoliiBii &esffim an Januarr 1. lf»C»S, 

I'iit Umdb it«iHjd an aeeoim: of tbt loan& have l^eem for Tarring 
ye^riMa. not ^xeeeding ioiTr years, and bear xmerest ai lite Ta^ of 3 
jier e^axt- and S^rz per obul The premiirnie Teoeived an aoooimi of 
tte «ak of bonds an the ]^anib MecropoliuEn &c^BtexD lun% aznonzoed 
tfp ^Tt^^t/lf^^^t^, and liiose reoeh^ an aceonnt of i^ Somih Metro- 
poIHan S^ttam iiare amomited to $400,332.02. 

Tbe amount expended for TnaTntfinimoF of the Xarth Metropottitui 
%«tean in the Tear 1907 i^ras $lSS^71-99, and far the Scmih 
Metropolitan Brgtem $95-.51S.ll, a "CotaLl far hath svstems of 

^'he asi^eBaments made to n[ieet rntfT^ fnnVrng frnifl regnii^ 
mfoxv^f and xnajntenanee azkd operadon of -die Xartfa Metropolitan 
%«te*u anokounted in iJae year 1907 to $270,MS.12, and lie assess- 
mfiijiAi i<^r ih^ South Metropolitan System amoonted to $503,860.49. 

TliM ioUowisif ht a detailed finanfiial statement regarding tiie Metro- 
poJJtaii Heirera^ Worfa: — 

T\m' Jf'/im* for ti*e eon«trnctioii of the Metropolitan Sewerage 
Wv^'jbi, ij^ f*)^jpt« nffbieh are added to the proceeds of these loans, 
M^4 ^h^ i^^}jtffi4hur^ ior eonstmctian, haxe been as follon^: — 
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Loftiis under TBzions ace of tiie Le^islsxnre ^giripii in deodl in 

repcstfortheTculSiJl) |^.tiiL\\(^^ 7$ 

Loans imder c&ftpteR ^4^ S36 mDd 3Srik. A<^ ctf 1<Nl^ .VWiXX^ 00 

Loan nndcT diaptEr S19. ActB €«f 19>]6 ^.xCW 00 

Proceeds from sales of property and from odier sooices lo Decem- 
ber 31, lSn:»7 17a,\S 40 

ftvl7S,01lS> IS 
Amount ^prored bj tbe Metropolitan Sewerage Commission and 
the Metropolitan Water and Sewerage Board for payment to 
December 31, 19lC (of wfaicii f ?.s:?2.t«6 is for the year 1907), . 6^,146,038 16 

Balance, Xordi Metn^wlitan System, Jannaiy 1, 190S, . $$1,9^% 97 

(6) South MetropoUtan System. 

Loans under the Acts of the yeais 1889 and 1900 (Charles River 

TaUey Sewer), . . ' f5W046 27 

Loans imder Tarioos wds of the Legislature (given in detail in 

report for the year 1901, Neponset River Valley Sewer), . 900»000 00 
Loan under chapter 315 of the Acts of 1903 (Neponset River 

TaUcy Sewer) 4.000 00 

Loan under chapter 424 of the Acts of 1899 4,600,000 00 

Loan under chapter 356 of the Acts of 1903, 996,000 00 

Loans under chapters 230 and 246 of the Acts of 1904, . 392,000 00 

Loan under chapter 406 of the Acts of 1906, 1,175>000 00 

Proceeds from sales of property and other sources to December 

31, 1907 (of which $3,228.13 is for the year 1907), 10,106 60 

18,877,152 87 
Amount approved by the Metropolitan Sewerage Commission and 
the Metropolitan Water and Sewerage Board for payment to 
December 31, 1907 (of which $459,807.64 is for the year 1907), . 8,182,580 79 

Balance, South Metropolitan System, January 1, 1908, . $694,572 OS 

(2) IssxTES OF Metbopolitan Sewerage Loan Bonds. 

The Treasurer of the Commonwealth, under the authority of the 
successive statutes, has from time to time issued bonds designated 
" Metropolitan Sewerage Loan," as follows : — 
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MsTROPouTAN Sewer Loans, Soxtth Ststem. 

Bonds issued. 



DATS OF Saul 



Amoant 

of B<mds 

■old. 



Bateof In- 
terest (Pier 
Cent.). 



Price 
receiTed. 



Detedne. 



Pren&hmu 



Apr., 1890, 
Apr., 1890, 
May, 1890, 
Aug., 1896, 
Feb., 1896, 
Dec., 1896, 
Dec, 1896, 
June, 1897, 
June, 1898, 
June, 1899, 
June, 1899, 
Sept., 1900, 
Sept., 1900, 
Apr., 1901, 
Sept., 1901, 
Sept., 1902, 
Sept., 1902, 
Sept., 1902, 
Dec., 1902, 
Feb., 1903, 
Apr., 1903, 
Apr., 1903, 
Apr., 1903, 
Apr., 1903, 
Apr., 1903, 
May, 1903, 
May, 1903, 
July, 1904, 
June, 1906, 
June, 1906, 
Apr., 1907, 



$100,000 
400,000 
800,000 
800,000 

50,000 
135,000 

15,000 
800,000 

85,000 

25,000 
1,000,000 

10,000 
912 

40,000 
2,000,000 

14,000 
500,000 
150,000 
200,000 
100,000 
100,000 
175,000 
203,000 

25,000 
133,000 
996,000 
4,000 
392,000 
154,000 

21,000 
300,000 



$8,177,912 



8 


108. 


Jan. 


1,1850, 


3 


103. 


Jan. 


1.1980, 


8 


104. 


Jan. 


1,1980, 


3 


100.585 


Mar. 


1, 1986, 


3 


100. 


Mar. 


1. 1985. 


8 


100. 


Mar. 


1,1986, 


8 


100. 


Mar. 


1,1986, 


3^ 


106.98 


Mar. 


1, 1985. 


3% 


100. 


Mar. 


1, 1985, 


8 


100.64 


Mar. 


1,1986, 


8 


100.64 


July 


1.1989, 


3 


100.79 


July 


1,1939, 


3 


100. 


July 


1.1989. 


3 


100.915 


Mar. 


1, 1986, 


8% 


106.71 


July 


1,1940, 


3 


100. 


July 


1,1939, 


3^4 


107.248 


July 


1, 1940, 


8^ 


107.2396 


July 


1, 1940, 


8% 


107.79 


July 


I, 1940, 


8% 


108.25 


July 


1, 1940, 


8^ 


106.75 


July 


1, 1940, 


3% 


106.75 


July 


1, 1940, 


3% 


106.75 


July 


1, 1940, 


3% 


106.494 


July 


1, 1940, 


3% 


105.9364 


July 


1, 1940, 


3% 


106.2424 


Jan. 


1, 1943, 


3% 


105.5458 


Mar. 


1, 1935, 


3% 


104.929 


July 


1,1944, 


3% 


103.09 


Jan. 


1,1946, 


3% 


103.09S 


Jan. 


1, 1946, 


3% 


101.85 


Jan. 


1, 1947, 



$8,000 00 

12,000 00 

12,000 00 

1,755 00 



20.940 00 

4,088 001 

160 00 

6,400 00 

79 00 

366 00 
134,200 00 

36,215 00 

10,869 25 

15,580 00 

8,230 561 

6,750 00 

11,812 50 

13,702 50 

1,623 50 

7,896 43 

62,174 81 

22181 

19,321 68 

4,768 60 

648 90 

5,560 00 

$400,332 03 



1 Beadjustment of Treasurer. 



s Not issued or delivered until 1907. 



(3) Metbopolitajst Sewerage Loans Sinking Fund. 

Under authority of chapter 122 of the Acts of 1899, and section 
14 of chapter 424 of the Acts of 1899, the Treasurer of the Com- 
monwealth was required to consolidate the sinking funds of all the 
Metropolitan sewerage loans into one fund, to be known as the 
Metropolitan Sewerage Loans Sinking Fund. The Board received, 
during the year, from rentals and from other sources, to be applied 
to the sinking fund, $109.21. 
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The sinking fund established has amounted at* the end of each 
year to sums as follows : — 



December 31, 1899, * 
December 81, 1900, 
December 31, 1901, 
December 31, 1902, 
Decembers!, 1903, 



$361,416 59 
454,620 57 
545,668 26 
636,084 04 
754,690 41 



December 31, 1904, 
December 31, 1905, 
December 31, 1906, 
December 31, 1907, 



1878,557 12 
1,008,724 95 
1,146,998 68 
1,306,850 30 



(4) Annual Appeopriations, Receipts and Expenditures. 

The annual appropriations for the maintenance of the Metropoli- 
tan Sewerage Works, the receipts of the Board which are added to 
the appropriations for maintenance, and the expenditures for main- 
tenance for the year ending December 31, 1907, have been as 

follows : — 

North Metropolitan System, 

Appropriations under chapter 201 of the Acts of 1907, . ^143,000 00 

Receipts from pumping and from other sources, .... 1,225 04 

$144,225 04 
Amount approved by the Board for payment, 138,271 99 



Balance January 1, 1908, 

South Metropolitan System, 

Appropriation under chapter 200 of the Acts of 1907, 
Receipts from pumping and from other sources. 



15,953 05 



Amount approved by the Board for payment, 
Balance January 1, 1908, . 



1100,500 00 
23 25 

$100,523 25 
95,513 11 

f5,010 14 



(5) Annual Assessments. 

Assessments for the year, amoimting to $270,448.12 for the North 
Metropolitan System and to $503,860.49 for the South Metropolitan 
System, were required for the payment of interest and sinking fund 
requirements and the cost of maintenance and operation of works. 
The requirements for the North Metropolitan System were: for 
interest, $123,858.39; for the sinking fund, $53,144.64; and for 
maintenance, $93,446.09. For the South Metropolitan System the 
requirements were: for interest, $367,726.72 ; for the sinking fund, 
$48,198.97; and for maintenance, $87,934.80. The assessments for 
the North Metropolitan System were made upon the cities and towns 
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in the District in Bctscsrisnce viih ch&pTer S69 of the Acts of the 

year 1906. and the aaarasments for the South Metropolitan System 

were made in aoeordance wiih ratios £xed hy the Apportionment 

Coimmssianers appointed imder the provisions of chapter 424 of 

the Acts of the year 1S99. and the respecrive assessments vere as 

f oUop;^ : — 

.Vorft MetrppnUtam Sevrerape Systems 



Arlingtan. 
BelmoDi. . 
Boston. 
Cambridge. 
Chelsea, . 
Evereti- . 
Lexinofton. 
Maiden. . 
Medford. . 
Melrose. 



Boston. 
Brookline, 
Dedham. . 
HTde Park. 
Milton. . 
Newton. . 



47.1;.! «••"' 

17.3«<i» ,>l 

14.S<4 €2 

2.S51 2.^ 

12.><96 77 
9^*4 9b 



Somerrille^ 

Stonebam. 

TTakefieJd, 

Wineiieatrer, 

WinthTop, 

Wobnm. 

Revere. . 

Total. 



Scmth MetropoUtam l^everapc System^ 



f2(»7,lS>4 36 
97,178 W 
12^2 S9 
15,500 29 
24,7C»2 32 
74-512 24 



Quimy. . 
Waltham. 
Wateitown, 

Totad. 



*«v« .5<i 5 • « 
5,443 <»^ 
4,932 39 
7.371 92 



^271X448 12 



129.239 i» 
28,599 Iv^ 
14.702 71 

|5l\S,8tk> 49 



(6) EXPEXDITUKES FOR THE DiFFEREXT WoRKS, 

The following is a summary of the expenditures made iu the 
various operations for the different works : — 



Coxmccnox axd Aoqubitios op 

WoftKS. 



For the Tear ending 
December 31. 1907. 



From Beftinninit <^f Work 
to December 31 » IWT, 



Xorth MttropoUian Spstem. 
Original sTstem, main line and branches, 

Lexington branch, 

Eyerett branch, 

Wakefield branch, 

Stoneham branch, 

Chelsea and Everett ontlets, 
Belmont extension, .... 
Maiden extension : — 

Administration, 

Section 64, 

Land takings, purchase and recording, 

Amounts carried forward^ 



$1,656 46 
2,689 80 
2,274 4,5 



$6,520 71 



$6,520 71 



$a,6i0 46 

45,820 M 

4«4,SO 05 



$\383««$2 67 
6S,585 15 
54,877 12 
35,6«8 29 
11,574 10 
71,216 41 
57,15» IW 



iVl,S7D 45 



$5,7»1fm>lrt 25 
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COTCTMCCnoll A9D ACQITItXTXOll OV 

Wouu. 



For the Tear oidhif 
31, 1907. 



toD«canber 



otWotk 
31,1907. 



AwtmmtM bromgkt forward. 

North JfetropolUan Sy$tem ^Con. 
Bulkhead, Chelsea Creek, 
atable and locker, Ea«t Boston, . 

Beyere exteneioii, 

Wakefleld branch extension. 

Total North Metropolitan System, 

South Metropolitan Spatem. 
Chaiies Rirer valley sewer, main line, 
Neponset Biver ralley sewer : — 

Main line, 

Brof^line branch, 

High-level Sewer : — 

Administration 

Apportionment commission. 

Land takings, purchase and recording, . 

Qnlncy force main, 

Qnincy pumping station, . . . . 

Section 43, Quincy 

Section 44» Qoincy, 

Section 40, Qnincy, 

Section 46, Qoincy, 

Section 47, Qnincy, 

Section 48, Quincy, 

Sections 48 and 49, embankments, Quincy, 

Section 48, Qnincy, 

Section 50, Qnincy, 

Section 51, Qnincy, 

Section 62, Qnincy, 

. Section 58, Qnincy 

Section 54, Qnincy, 

Section 56, Milton and Qnincy, . 

Section 56, Milton, 

Section 57, Milton 

Section 58, Milton, 

Section 69, Milton 

Section 6D, Milton, ...... 

Section 61, Milton, 

Section 62, Milton, 

Section 68, Milton 

Section 64, Keponset Biver crossing. 

Section 66, Hyde Park, . . . . 

Section 66, Hyde Park, . . . . 

Section 67, Hyde Park, Stony Brook cross. 

ing 

Section 68, Hyde Park and Boxbnry, 
Section 69, West Boxbnry, 
Section 70, West Boxbury, 

Amoufd$ carried forward; 



$6,520 71 

3,231 00 
71 15 



$9,822 86 



$27 86 

196 68 

9,564 14 



$9,718 63 



$866,506 66 
44,S65 80 



$61,621 43 

2,000 00 

366,50145 

184Sin 

11.706 68 
411,749 22 
290,643 47 

76,139 36 

62,561 26 
100,786 58 
296,319 29 

81,648 64 
169,020 18 
100,570 36 

87,908 68 
166,800 66 

98,042 42 
101,918 39 
305,816 90 
106,736 94 

68,788 24 

94,069 72 
104,444 62 

60,796 13 
129,506 76 
129,612 28 

127.142 46 
47,554 40 
41,333 37 

263,902 72 

32,296 33 
78,493 62 

102.143 68 
131,375 66 



$6,736,916 25 

3,231 00 

71 15 

216,722 79 

190,081 97 

$6a46,028 16 
$800,046 27 



911,631 46 



$4,310,496 47 $1,711,677 78 
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CoxFTcnmos aso> JLofguarruxw or 



FartbeT«B 
BeeoDhar SI. IWT. 



tr Il«oiaiibcir 



SI. IMC. 



^aMnrnto hnmfiM fitrward, 

SoK/k Metropoliiam Sjtatem — Con. 
High-leTel Srwer — Ctm. 
Section Tl» Weti BoxIiutt, 
Section Ti, We« BoxtiTny, 
Section 7S, West Koxlony. 
>eciaon 74, West Boxlnny and Koxburj, 
Secticai 75, BoxlnirT, .... 
Section 7fs Boxbnry. cafit-irooa farge main. 
Section 77, Roxbnrr. Ward ^avct pnmj*- 

ing station. 

Section 78, Boxl«iny, oonnerting eeirer, - 
Berei^ion of grade, Hnntington Arenne, 

Higb-lerel extension : — 
Charles Rlrer raUer gmdiea, 

Adminiatration, 

Section 8(t, daj work. West Boxbnrj and 

BrooUine, 

Section 81, BrooUine, 

Section d2, BrooUine, 

Section Si, day wort:. Park Soeet cxxwfiing. 
Section 8S, BxxNtkline, .... 

Section 84, Brookline and Brigiiton, . 

Section ^$, Brighton, 

Section 85, day work, Brighton, 

Section t!6, Brighton, 

Land takings, purchase and recording, . 



Total for South Metropolitan System, . 

I 
I 

Total for contraction for both systems, ■ 



<ik,71S (3 



^AS< S4 



♦*»»' 


f3,8»71 


f«,S»17 


6.tt2 17 


177.4« « 


:i()n.045^ 


2,fdl 44 


4,219 16 


112,€S4ii^ 


114.022 M 


2.01SI 54 


2,019 54 


28,9!«i34 


30,S76» 


4S,0M 87 


4\a\2 59 


746 6S 


746 6S 


64,646(6 


66>254 61 


4100 


41 00 


5,747 SS 


5,747 SS 

KA 1- 



f4.SlI».4« 47 ♦1,711,577 n 



127,«i6 76 
4M.S»n42 
147.S« 69 
ir.lie j«9 
s«,S42 2S 

5«\,2SSS1 

6.5ns 56 

.\.«ll«0S7 



$459,807 64 



t469,6»>50 



478,7fii«9 



tl4,S28,60S 9ft 



MxiBTBSAircm. 



For the Tear I From Bci|tlnntnff 
endhiff j of Work to 

December 31, 1907. : December 3K 1907. 



North Metropolitan System, 

Sonth Metropolitan System, 


tlSf<,'ill 99 
9^MS 11 


♦1,«0,243 79 
t, 114,060 05 


Total for maintenance, both systems, .... 


t!i3S,785 10 


♦^,3^,303 84 



(7) Detailed Financl\l Statement. 

The Board herewith presents, in accordance with the ^retroi)olilan 
Sewerage Acts, an abstract of the expenditures and di^biirsonuMits, 
receipts, assets and liabilities for the year ending DoocinlH^r JU, 
1907: — 
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(a) Ezpendititra and Dubuarxmenis. 



For the T4 



31,1907. 



Covarnrcnoar or Wonu jkwi> Acqicismo^ bt Ftbchasb ok 



Sartk Mrtropmiiimm %jtf4 






ftBfd care of buUdlBg, 



Adrcrdsliig, 

Oflee soppHcc, 

Books, nMiM, pljuw and bloepriiits, . 

KagfaeerliigfapplSM, 

Rest aad Uses, A ibbnrton Place, 

Bflek, cenwBt, lumber and oiber ield siipplies, 

Tcaartng aad expnm, 



T, H. Gin A Co., Section M, $UM8 18 

Sirodrf Mils paid onderthU contract,. ^ SIS 09 j 

L«wlcr Bros., bnlkbead Chelsea Creek, 3,231 00 | 



l4Md taklnm, pnrebase and recording, 
experts and appraisers. 



Total ior North Metropolitan System, 



Souih MetropoUtan Spttem. 

Siffh-level Sewer : — 
Jldmliilstralloo : — 

Ti^hone, Ugfating, heating, water and care of bnilding, . $16 96 

Mlseellaneoos expenses, 10 90 

Vughteers, Inspectors, rodmen, laborers and others, . $1,631 00 

Tools and repairs of same, 50 17 

tMtkf cement, lumber and other Held supplies, . 12,846 21 

Teaming and express, 57 60 

Land takings, purchase and recording 126 63 



High-level Sewer Extension : — 
Jldnilnlfltratlon ; — 

Commissioners, 

Secretary, 

Clefks and stenographers, 

TrateHng, « 

Stationery, printing and office snpplies, 

Amountt carried /onoardt 



$2,333 33 


375 00 


2,099 00 


800 


833 86 



$6,649 19 



$1^106 67 

235 00 

42S 

20 88 

90 50 

100 

$sa«i2 

350 
81 15 
16 38 

356 

272 00 

156 60 

10 50 



4,922 20 
2,174 45 

100 00 



$27 86 



14,720 61 



$1,566 46 



8,206 40 
$9,822 86 



$14,748 47 



$14,748 47 
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Fte^ttrTt 



a. HKT. 



Amumntg hnmfi^ jyrmmrd. 9iJBa& IS- »H.7CS 4T 

B? Semer VTtnunnm — Coi;. 
Adminucrstioii — Oml 
Telephone, BghtJng-. hwTliic, wter mud csxv cif ImUd- 

ing Stt IP 

Bent and taxcR. main nfiee, S9B SS 

zneBaea. 46 S 

CUef engbwer. f&SS 8 

Engineering aaalaaniB, S.T10 75 

InspectaiB, 4^19* 19 

TnTeBng rrprniiwi, Kl 46 

Statkmerr. fffinting and nAee sqqilies. I,QST 44 
Engineering: and dranfiirtng InaOTnnemg and io€>l&. . 151 00 
Engineering and dnmghtiwg anppMes, .... 155 S 
Telepixme, Rgtithig, heating, water and caiv of build- 
ing, !,«• S? 

Bent and taxes, 1.079 14 

lOBceDaneonB rrppiwra. T45 »1 

AdrertiBing, $411 67 

Labor and teaming, lS8i,a61 49 

Toola, madiineiy and appfianoea, SySOS M 

Brick, eement, lomber and oCber field siqiplies and ex- 
penses, S7;99i7 00 

ContractB : — 

Hn^ Nawn ContraeOng Co^ Seedoo 81, in part, . 1,496 M 

James IMaocA A Son, SeeOon Si, in part, . 36,735 84 

Timothj J. 0*Coiindl. S««lon fli, in part, . 96,122 €S 

Timotfa J J. O*C0Bnell, Seetiim S, in part, . SS,085 05 

Chas. G. Craib A Co., Section S. in part, . 2S,2tt 85 

TimoQjj J. 0*Cannen, Section SI, in pan, . 2,085 OS 

D. F. O'Connen, Section 84, SS,74l 52 

S96,2M 15 

Beal estate : —> 

Settlements, $5,582 20 

Legal, oonTeyancing and expert, 165 6S 

5,747 5^ 

445,069 17 

Total for South Metropolitan System, $450,907 64 

Maihtekance and Operation of Works. 

North li^u^^olUan Spttem. 
Administration : ~ 

Commissioners, secretary and asdstants, $5k661 67 

Postage, printing, stationery and office sapplies, ..... 548 19 

Bent, telephone, heating, lighting and care of baildlng, 578 96 

lOscellaneons expenses ; 61 S5 

I $6,945 W 

Amount carried fortoard^ $6,945 06 
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For Ika r*u endinc 






»6,S4S0S 


_V«*l Ittlr^ti,^. %rt«.-C0B. 


i,euu 

431 SD 


pMuge. prlntiiig, MitiloiicTT onJ *«CT nipple* 






(i,4M» 




ilDTS 
















l«06 








Tclcpbone and offlce toppUo, 

But Bow™ pDn>iri.« rtUlon : - 


KB 5; 

1,386 80 

t4S7 

ISM 09 

ISiM 
1,144 10 

14.mi7 
1.48S49 

188 e; 

411 BO 

tBte 

'4SS4 
IS7 00 
4US0 
























MlKeIlu«nu>npp]l«aH]»peiiMB 
















pMklDg, .... 








Alewlfe Brook pmnplng ttatioD :- 






1,BB!0 

15 4S 

UOSS 

90W 




















TelephoneanrtflfficOBnppUe 


(SO.'mi 36 


aewcrllnea, l=l>or, 


•St.MOU 






14,409 97 
7,217 41 






UeettDg Homw Brook CroiBlng, labor, 






W7 90 








•ISS,S7199 
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IV<ml«r SI. IMC, 



Administracioii : — 
CommissioDere, 
Postage, printiiig. 
Bent, telepbone, 
MisceUaneoiu expenses. 



Sygtfm^ 



and aasuttsKs. 
y and office sni^Iies^ . 
:, tt^bUng and cnre of bniMing, 






General sopennieiMlenoe : — 

Chief engineer and aasbcanta. 

Postage, printing, BtatSonerr and office ^applies, . 
Bent, telephone, beating, ttgbling and eaie of building, 
Miacellaneoos expenses, 

Ward Street pnmpin^ aution : — 

Labor, 

Coal, 

Oil and waste, 

Water, 

Packing. 

Bepairs and renewals, 

Telepbone and offiee supplies, 

Miscellaneous supplies and expenses, .... 
QniDcy pumping station : — 

Labor, 

Coal, 

Oil and waste, «. . . . 

Water 

Packing 

Bepairs and renewals, 

Telephone and office supplies, 

Miscellaneous supplies and expenses, .... 
Nut Island screen.house : — 

Labor, 

Coal 

Oil and waste 

Water, 

Packing, 

Bepairs and renewals, 

Telephone and office supplies, 

Miscellaneous supplies and expenses 



Sewer lines, labor. 
Supplies and expenses. 



t4.iS«6S 
191 l:i» 

Ml SI 

#17,719 34 

S&«9S 
1,319 80 
S15 IS 
539 SS 
181 59 
2,064 25 

6,332 61 

1,»S01 

53«ti 

191 55 

43 30 

18 06 

76 10 

491 SI 

6,752 37 

1,789 02 

35 64 

316 28 

8 82 

127 53 

79 69 

601 69 

$21,599 69 
1.538 18 



'City of Boston, for pumping and interest, 
Horses, vehicles and stable account, . 

Total 



$4,438 7S 



6,67$ 54 



50,195 38 

23,137 87 
7,700 00 
3,372 56 



$9^513 11 



(6) Receipts. 

The receipts from the sales of property, from rents and from other 
sources, have been credited as follows : — 
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For Tflw ndiiif 
n«>— lwrr31,19gr. 


of WoAto 
Deeember 31, 1907. 




North MetropoUUn SyiCein,— construction. 
South Metropolitan SjsCein,~coiistnictioii, 
Korth Metropolfun Sjstem, — maintenance. 
Sooth Metropolitan Syfltem, — maintenance, 
Mctropolitaa Sewerage Loans Sinking rand. 


$3,228*13 

1,22504 

23 26 

10$ 21 


$17,153 40 

10^06 00 

9.415 00 

1,102 18 

1,019 41 


Totalii. , ^ ^ ^ ^ 


$4,565 68 


$38,796 59 







(c) Assets. 

The following is an abstract of the assets of the Sewerage Works, 
a complete schedule of which is kept on file in the oflSce of the 
Board: — 

Offiee fnmitiire, fixtures and supplies; engineering and scientific instroments 
and supplies; horses, vehicles, field machinery, etc.; machinery, tools and 
other appliances and supplies; real estate connected with works not com- 
pleted; completed works, including real estate connected therewith. 



(d) Liabilitws, 
There are liabilities as follows : — 

Due on monthly pay rolls, tl,455 54 

There are other current bills unpaid, which have not yet been 
received. 

Amounts on Monthly Estimates, not due until Completion of Contracts or until 

Claims are settled. 




Hiirh-leyel Sewer : — 

National Contracting Co., 

E. W. £yerson & Co., 
Hieh-level Sewer Extension : — 

Hugh Nawn Contracting Co , 

James Driscoll & Son, 

Timothy J. O'Connell, 

Timothy J. O'Connell, 

Chas G. Craib & Co , 

Timothy J. O'Connell, 

D. F. O^Connell, 
North Metropolitan Construction 

T. H. Gill & Co., . 



Sect. 73, contract abandoned, 
Sect 75, 



Sect. 81, in part, 
Sect 82, in part. 
Sect. 82, in part, 
Sect. 82, in part, 
Sect. 88, in part, 
Sect 83, in part, 
Sect. 84, 

Sect. 64, . 



15,516 
1,<00 

264 
6,486 
4,609 
6,720 
3,975 

367 



17' 
00 

00 
39 
93 
95 
15 
95 



2,354 82 
2,387 77 



$33,683 13 



1 Damaget claimed on account of the abandonment of the contract exceed this amount. 
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On the rlaTrrg sf iLe f cilkirbag r: is impces: riie to ^n^iTe liie JoiKvxmts 
due for land ma <:<hcr nrmaggs. ss zjc* STzias ri-re teen une^ xipi^iL. 
and sniis jme uctt perwiiiig in iLe cic-Tins fc^r :be oetcJiniiiativai cf 
most of them : — 

Bo?i«i Eeraied Raihrix C-cdTftnv, Bc^s:-:*!! i MaiiK- RjiilivMid^ 
Anna L Ihmicfin. Carrie S, ITrquiiar:, X. Je5rr?0tii Urq-ulian* 
Edwin X. UrqiiLan- Richard Jonesv. Jaraes IXiherrr, Midiad 
Xiland« MirhaaFl CasLniaii. WiHiam H. Gilc«ciiis. Francis Xormilej 
CrescQit Land Conif tanv. G^<toc- A. GL«ddard. 

Tin. coxsoiPTiox or water. 

The average daily qTianrirr of vaier onsiuned by ihe cities and 
toTms supplied by the Metrc*politan Water Works was gi^ater than 
the quantity so consumed in the previous year by 6,251,000 gallons^ 
the daily quantity consumed beii^ 125,071.000 gallons. The increase 
in the average daily consumpticHi per inhabitant during the year was 
3.S gallons per day. the daily per capita consumption having ivached 
the amount of 133.S gallons. The above measurements ai^e of the 
quantities of water as it is delivered from the various sources of 
supply. 

There was an increase in the per capita daily consumption in 
10 of the mimicipalities of the IHstriet, in 3 there was no change, 
and in 5 there was a decrease in the quantity. The large increase 
during the year is due in a great measure to the very cold \«*eather 
which prevailed during the months of January and February^ when 
water was allowed to run to waste in order to prevent the frizzing 
of the water pipes. Another cause for the increase* especially in 
suburban districts, was the dry weather in July and August, when 
large quantities of water were used for the watering of gardens and 
lawns. 

The most striking increase in the consumption is found in the 
tOAvn of Stoneham, where the daily per capita consumption inoroasod 
from 69 gallons to 93 gallons, or 24 gallons per inhabitant This 
increase is undoubtedly due to leakage in the local pipe system, and 
will cause a considerable increase in the water assossniont of that 
town. There has been a large increase in the daily per capita oon- 
sumption in the towns of Arlington and Belmont, largely on awount 
of the use of water for gardening purposes. The increase in the jH>r 
capita consumption in the city of Boston was from 1%51 gallons to* 



i»^ jftciliiiii; p^r* Oit; . tuaiiti^: i. Toui inertias* o: '.l.-rr-*.0«'« ji^lq:^ 
^ iux; *J'ip <i^rr»«i»» n lii* p»r 'juuiu I'ousuiuniiGi «?ccjrr«^^.i zi 
tw. «:ii««f ir Suuu*ii ixui .-/mu'" . am u tii-t [<Tmi o: ". - ^^t-;)^— -t. 

-•^uv* \9* ituUiikiipit a« w^L tt* u ii« iii*r iuur u. tip coiites* -eeafcOi lit 

iAMk <^*;vn* ttytvitgi ttrt V'.y^iK. we:.w«!L 'Oit -uuiirh if Z miL -= or "Lit^ 
AXi%}*in\uj^. wutu- l»u: fc ^*r; mml uiaurjr^ 'jia iit usee in nir 
Jft^^Utttw>, \?? trti«>««jttrv ^iu*^y«.. uuivnunt "ii- kl inrarufflE umrr :3r& 
^rtJ* ;*:tv vtf ^-fi./X^'iSW.* ^Jlr.nA. uuc ^ -oit '.riuOtifi: "wanttiflr ^aigufcr 

^ >^'^- '♦jw^r.. \i lit**- ♦jirtjj!* mtti8Uiig.rlir.tL- jpi^^** no: onrr -aiin -ait 

^\3W^ 'i^*- •A.-i* v;t«rj*!^ i;;;ii*?« voyvrt v, * iio^st €2r«eir; iil iisKnnrn re 

h *'*fiH\mri^fU ot fj#x? j/?r f^intSL efmhnm^M^m of water im «riiaes 
^y»i/( fz/w/,:^ >yJiuirr^? tfif^J^n ar«f? in n^itifinA u.<* -vriith the eonsompd^nsE •>£ 
//ft(/^^ /^Jujit^ i*r*/l fi//wr** wJi^^^? TOf^'.m aiv- not generallT installed, prc-ves 
/////^'Iw^iy^^lj^ (tl^/i; nf$iiifury i'Mftf^ of raeter^ in reducing imneeessaix 
f'*fU^uui\fUfmf \n U*/' fofjr mimmpaVitU^ of Milton, Maiden^ Bd- 
if^^mi ftu4 WUthrtiowUf y/\umi iha mrvice^ avft generally metered, the 
'l«<)y «v^r«<(^ f'^fitniiutffium in thfi month of February varied from 
iif fff^ihfftH Ut (U t(fi\Uftm jHrr inhabitant. In the four municipalities 
of il^^t^r^f M^*\nm*',f Wiritbrop and Chelsea, where the general con- 
tlUlttht^ «rft fiituUnr but wWr? tho Bcrvices are not generally metered, 



t 'htU in gmpfftftAllx HluntmiM by tlie accompaDjIng diagram. 



diagram showing 

Average Rate of Ccksumption of Water 

IN THE Metropolitan District in 1907 

DURING THE EHHRC MY 

AMD 

BETWEEN THE HOURS OF I AND 4 AT NIGHT 




Dally Average Rate of Consumption 1907 i^Z3 

■ Night - between IA,M,onc(4A.M, l907..Bffla 
Daily Average Rates of Consumption in 1906 shown in red 
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the average dailj «sn«innpdcfli per inhatdxant Taiied from 111 to 
156 gallcms in ihe same mcsmh. 

The Legidamre of lasr xe^r jiassed an aci proriding that all 
mTmicipaliti^ Taking their Trater supply from ihe Metropolitan 
Water Works should, afier December ol, 1^7, equip \rith water 
meters all senrioes thercafier installed, and should annually equip 
with water meters 5 per cent, of the seirioes which wei>e th^i 
immetered, and should thereafter chaigp each consumer in propor- 
tion to the anx^unt of water used. Inasmuch as the Act goes into 
operation only with the current year, it has not affected the con- 
sumption of water. 

The quantity of water used has now become the most important 
element in determining the amount of the assessment payable by 
each city and town in the Metropolitan District for the construction 
and maiuteifance of the Water Works, the sum assessed being based 
one-third upon the taxable valuation and two-thirds upon the con- 
sumption of water of each municipality. It is made an incentive 
not only for the District as a whole, but for each municipality^ to 
check and to stop the unnecessary and wasteful ccmsumption of 
water, which now reaches from one-third to one-half of the total 
amount supplied from the Water Works. 

It has been demonstrated by the experience of the town of Milton 
and the city of Maiden, where the consumption has been reduced 
to 46 and 47 gallons respectively for each inhabitant per day, as 
against the average consumption of more than 133 gallons for each 
inhabitant per day in the whole District, that the general intro- 
duction of meters, accompanied by the prompt prevention of leaks 
in street mains, will greatly reduce the consumption of water. 

The want of rigorous inspection and the failure at once to check 
extensive leakages indicated has probably increased the. assessment 
of the town of Stoneham for the current year by about IS per cent. ; 
while two vears SLfK> the discoverv of leaks in street mains and tlieir 
prompt repair reduced the consumption of water in that town by 
more than one-half. 

The gradual installation of more meters in the city of Boston, 
the institution of stricter inspection, and the prompt suppn^s:iiion 
of defects and abuses, while entailing some additional prosont out lay, 
would go far towards decreasing assessments in that city, and post- 
poning for years the necessity for seeking further sources of wator 



'* 



Tifj^'AJnjLS WAlUS 



* -«]♦!. 



,tuvu'*jfc*Lji^ rkrr*: \z •-•.»L*-;-Ji-.:rj:ii :i "^a." »Lrr- iiinr j-rrr-rm-f-r^ .fail" 

» » A ^ « 

7,11^ l.vrr \z yT*r ^SlT ^IjiZ TZ-Htr^^eslLrr till "TlSicflil «HLSI3IgmilL IT 

vir^^r ^-t ^tjC i-^»:c. ^^ata 2i:r2_ijt!r;ii-irT. inn 



%{ '^jfi: z::jkz^Jk.^ iirr-irwi* :f zr± 'jv^ -^riiHirf^ re ia. psscioe » "ae- 









ELi>:T2*:iY5IS. 






c.":Lr2i« line jcar for deiiaiiiiBiK 
up^XL 'lue pi;<> lines tliiliiiidioiit At 
of die elecme sum nilwm^ 



Fa 4^rr^iTail p]jb^;:i^ r^i^^Tte va.? fr>ciMi izMii'Oikii of an increasing me 
*A irtjnrj nsmhinz from the Axxrie c iiritau. ^Eainr new gag ni g 
i^MTi/Htii fuir^ b^^n iiL^jJied for the pmpoee of making miHe aecnraat 
4^/frtttlu:ktUjTJt ^4 the currents of ekcaiciTv flowing npcn the pipe 

Two ^ditional insolating joints hare ako been placed, one in Chdr 
it^rA afi/i f}tfr miter m Maiden, not onhr for the purpose of aseertaining 
tt^-. 4irfrf:fUm and intensity of the electric currents upon the pipe 
iUt^f ifftt alv> {or controlling the flow of electricity. 

A% voirionn points along the large water mains the pipes hare 
i^'^ftt mtf^fVfir^'A in order to ascertain the extent of the permanent 
U*jnry w\iU'\i ha.«i l^een produced by electricity. The investigations 
k^m fh$tt th^? pitting and disintegration of the pipes from the dee- 
frUiHl it/'tum hah rf^suthed a serious extent, and the disintegrating 
(ff/^'^rirt h /'/futiumn^ even in places where insulating joints and 
//fi^ff tUrAt'jfzti have Wm applied for the purpose of arresting or 
^f^/^^ff'jftfiUtfe th^? itjjurj' which is caused by the underground electric 

Mt^fi^iirf*^ will Uf tak^;n not only for ascertaining the amount of 
t^M? fihtttfiir}' which liaw \)een caused, but also in order to determine 
t>i/' rf*nftomi\ti\iiy UfV the injury which arises from electrolysis, 
wliil/r ^fll uu*m\n which j>romise success will be adopted for the pro- 
fMiori of the pijK?«, 



Xo. 57r AXP SEWEiLAGE BOaED, T5 



X. laEGlSLATTTT ACTS OF THH YEaE IIWT. 

Thr lypgisiflTTire o: iLt jfsir ZJ«"T firijiToiiriaT^d chapter £?01 ■ ^ 
sum no: exeeedinir ^1^^J>IH' iac iLt cci?: of mainTcnaiirse and oi^«h 
lion of Uke Zvori MetroT^ojiian Sewemst Sv^rrfon, and ciapier £?00 • 
a sTnii HOT esseedmg €!(»;.. '>•(» fur the co?: of maiziT^aiaiicf' and cqp»- 
eraxiaii of the Somfc 3JetToi»oiitaii Se^^veract S^esrem. 

It was pTorided by ebaprer Kui iha; flTiTmal appropriarioa? should 
thereafrer l>e made for ihe Tnf.rnTffnanpie and operatian of lie Metro- 
politan TTaier SyFTem. and iLai balanc^es remaining csn a<!)Connx of 
assessmenif in any ont jesr should tie xaken inio aoeonm in making 
the assessments of the snegeediiig vear. 

It is provided ty chaprer i?SS that all snms of money paid l^y 
a city or toim not IxJnnging lo the Metropolitan TTater DistricTn or 
bv a -water eomnanv in anx sneh cirv or town, for vater fnmishcd 
to it by the Board, shall hereafter be applied to the Metropolitan 
Water Loan Sinking Fnnd, instead of being distributed to tie oitio$ 
and towns in the IHstrico. as before required by the Metropolitan 
Water Act- 
Chapter 349 so amended the Metropolitan Water Act that the 
Board is empowered, on payment of a proper amount of nioney^ in 
case of fire or other emeratncr, to furnish water to a citv, toxm 
or water ccanpanT within the Metropolitan Water Di^trict^ as w^ll 
as to a city, town or water company which is outride of the ton-mile 
limit prescribed for the Metropolitan Water District* 

By chapter 524, cities, towns, districts or corporations which de- 
rive all or any part of their water supply from the Motrojx^litan 
Water Works or from sources used by or under the coutrol of tho 
Metropolitan Water District are required, after the year liH>7, to 
equip with water meters all services thereafter instalUxl for tl\oiu, 
and annually thereafter to equip with meters in like manner %^ j>er 
cent, of the water services which were immeteroil on IXvi^nWr SI, 
1907, and thereafter also to charge each cimsuntor for water f\ir- 
nished in proportion to the amount of water used. The jmn isionsi 
of the act, however, do not apply to the water sorvioej^ \t80il l\>r 1*nH^ 
purposes only. Provision is made for the uiMM^ssary o«n\ tostin^ 
and replacing of meters, and it is requiivd that pro<H»odiu^ for tho 
enforcement of the provisions of the act shall ho iuHtitutrd and 
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prescrli-^r'i 07 :he Ar:onL-ej-G»=EjrraI. Tipon. -ie o»j3ipLaint of any party 
in :r.*rre?^- 

ChjLpzer 2»5& ^i:aL'i«eti du» pr»jTiiL.:iL5 relative to the hours of 
iabor, sO as to retjaire thai ni> labjrer. w.>rkmaiL or mechanic em- 
ployed by or lEL behalf of the C^XJun^jfLwealih should be required to 
work more than ei^t bonr^ in any on^ calendar day or more than 
forty-eight hours in any one week, except in c&ses of extraordinary 
emergency; and it was further provided by chapter 577 that, ex- 
cept in cases of emergency or except at the request of the employe, 
it should not be lawful to require an employe engaged in the work 
of any industrial process to do such work on the Lord's Day, unless 
such employe should be allowed during the six days next ensuing 
twentv-four consecutive hours without labor. 

XL RECOIOIENDATIOXS FOR ADDITIOXAL WATER AND 

SEWERAGE LOANS. 

The Board, in its abstract of the annual report to the Legis- 
lature at the beginning of the session of the year 190S, made the 
following statements and recommendations r^arding additional 
water loans for necessary construction for the coming year and for 
the discharge of liabilities already accrued and existing: — 

It appears from the foregoing finanHal statement that on December 1, 
1907, the balanee remaining on account of the Metropolitan Water Loan Fund, 
for the constmction and acquisition of woi^ was $193,903.93. 

There are remaining nnpaid certain reserves retained nnder contracts which 
have been completed, and there are still unsettled a considerable number of 
sails and claims arising under contracts for the constmction of the Wachu- 
sett Dam and ReBer\'0]r, and suits for damages to lands and other properties 
and business in the Wachusett watershed. The Board is of the opinion that 
a sum considerably in excess of the balance of the Metropolitan Water Loan 
Fund remaining on hand December 1, 1907, will be required to pay for the 
existing indebtedness. It is anticipated that payment of by far the larger 
part of this indebtedness will be called for out of the present balance or com- 
ing appropriation, and it is quite possible that the entire amount will be 
payable during the current year, or before an appropriation for the next year 
would become available. 

Thirre Inring a considerable balance on hand at the close of the previous 
iiMcal year, ttie Legislature of last year made no appropriation for the con- 
fitruction and acquisition of works. 

The operations of the Board during the past year have been confined to the 
completion of work already begun or whose construction had been provided 
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for. The cspenditicneB have been Tiriiicipal}T made for small additicms 
required far tbe eampletian of the TTachnsett Dam; for the repair and im- 
prcrremem of the l^orth Dike: Toward the eompietioii and equipment of the 
ArKn^ton ptrmping statian. and improvements at the Chestnut Hill pumpini: 
station ; for vork upon the bed of the TTachnsett Reservoir, necessitated hr 
the gradual fillingr of the Teserroir -with 'waxer: and in the settlement of esnstiag 
claims and stdts for dnmages. Onh* such work as seemed to be urcentlr de^ 
manded under the plans ansinalh* laid out has been done durinir the past 
Tear for the improvement of the watershed and for preventing the pollution 
of the water supplv. 

There az« important works whose necessity was contemplated to ari^ utider 
the original scheme adopted by the Water Act of 1S95, which were to be 
undertaken in the second ten years after the passa£>e of the Water Act of 
18d5. It is the puzpose of the Board to defer the eanstmction of such new 
works imtil they are m^^iently called for by the exigencies of the water supply. 

There are, however, two objects for which it seems neoessaiy for the Legis- 
latore to make provision during the coming year. 

The original Water Act pro-^ided that the Board might use the fall of water 
at any dam tmder its charge, and might produce and transmit power or eJec- 
tricity and sell the same. The gate-house at the base of the Wachusett Dam 
has been so constructed that a power plant may be installed in it. The re^^sr- 
voir is now rapidly filling with water, and the time will soon ct^me when it 
will be possible to utiliise the power which can be generated at the dam. 

In none of the loans which have been authorized has any provision been 
made for the construction of the power plant : and it would seem to be proper, 
if not necessary, that money which may be required for such a pur|>ose — 
for the carrying on of a business, and not for the purpose of a water supply 
— should be specifically appropriated, and special authority be givcsn for the 
expenditure of the required amount from the water loan fund. 

Preliminary estimates hjave been made of the amount which would be w- 
quired for a plant for the production of power at the dam: and the Boawi 
is now engaged in the investigation of the various questions arising as to the 
production of power, and the means and opportunity for its disposal when 
manufactured. Whether power can be so produced of a sufficiently market- 
able character, and can be disposed of at prices sufficient to ensure the Com- 
monwealth against loss in the operation, is in part dependent upon the valua- 
tion of the power plant for local taxation. 

If the Board reaches the conclusion that favorable arrangements can be 
made for the construction of the plant and its profitable operation, legislation 
will be required to authorize the Board to enter into such arrangomont*, 
and also a proper provision will have to be made for an additional water loan 
to defray the cost of construction. 

There is a necessity that speedy action shall be taken for increasing the 
pressure of the water supplied to the low district of the citv of Honton* 
The rapid increase m the water consumption in this district has boon such 
as to make the presstire inadequate for many of the higher buildings, and to 
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380,000 00 

F4r Vmr VihM4 pmrnping statum extcrnsioo: — 

Kx^ifwdHmn* in tsm, ^OfiOO 

J6tPf«ft4it«f«* in 19)9, 1C6.000 

1^%pfs*td\%mfs% in VSnfi 72,000 

230,000 00 

fSlSjOOO 00 
H^Utte^f tfn hand Deee m be r L 1907, • 31^986 97 



$483,00103 



Tl»« work of eonjstmeting the extension of the High-level Sewer of the 
^/nih M^ropolitan System has been making sneeessfnl prepress daring the 
pfu^ yftHTf and will approach completion during the cnrrent year. It is 
hpiUfft/cA that the balance now on hand for that system will be snfficieiit to 
tttfiH all th<pj <!XjfenH^ for construction during the year. 
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Xn. SEWERAGE ANT) WATER ASSESSMENTS, 

The sums neoessary to meet the expenses of the maintenance and 
operation of the Sewerage Works, the payments of interest on the 
hond indebtedness, and the requirements of the sinking funds, have 
but gradually changed from year to year. The assessments actually 
levied upon the mimicipalities have, however, for certain reasons, 
ffreatlv varied in recent vears. 

Prior to the year 1907 premiums received from the sale of bonds 
were applied to the reduction of the assessments. In one year, 1903, 
for instance, the premiums from bond sales reduced the assessments 
in the South Metropolitan Sewerage District to three-fifths of what 
they otherwise would have been. The Statute of 1906, chapter 338, 
however, provided that premiums thereafter so received should be 
paid into the sinking fund and not be applied to the reduction of 
the yearly assessments. 

It was recently determined by the Treasurer of the Commonwealth 
to be desirable to have the State books of accounts dealing with the 
various Metropolitan districts examined in order " to make sure that 
no errors had occurred in the accounting between the State and the 
districts up to the present time." A careful examination of all the 
accounts with the Treasurer's department relating to the districts was 
accordingly made, and, in compliance with the report of the ac- 
countant and his recommendations, it was found necessary to make 
certain adjustments in the various funds. The Treasurer accord- 
ingly caused additions to be made to some funds and reductions from 
others. Under these adjustments by the Treasurer the assessments 
of the North Metropolitan Sewerage District for the year 1907 were 
reduced by $114,446.52, or about 32 per cent., from what they other- 
wise would have been ; while in the same way the assessments of the 
South Metropolitan District were increased by $91,997.34, or more 
than 22 per cent., above what they otherwise would have been for 
that year. These exceptional variations in the assessments for the 
year 1907 must necessarily be taken into account by the cities and 
towns in the two districts in making up their estimates of the amount 
of the assessment which will be levied for the current year in their 
respective municipalities. 
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SfEiii Teceired frcrEi 'ales o-f k-a^i* ind als> soms paid by munic- 
ipalidir* oti admiieiott into tie 3letr*:-j:*:ai:dLn Water Disrrict have in 
a similar manner been appue*i ro- reii::ctiiff riie am*>aiLt5 of the assess- 
mettt* made nw>ii the cities and iiowils in the Water District for the 
year* of their receipt- These alscu in acc->r*iance with the Statute of 
1906. will hereafter be paid into the sinking fond. 

The adjustments of accounts made by the Treasurer, above re- 
ferred to, cansed a deduction in the total assessments upon the cities 
and towns in the MeciopoUtan Water District of $75,509.50 from 
the amount which otherwise would have been payable to meet the 
requirements of maintenance, interest and sinking funds. This ex- 
ceptional reduction in the assessments for the year 1907 will also 
have to be considered bv the cities and towns in the Water District 
when estimates are made of the simos which will be required for the 
current vear. 

XIIL FUTURE WORK. 

The Board has estimated that the total amount of $654,000 will 
be required during the ccxning year for the maintenance and opera- 
tion of the various works for water supply and distribution of water 
to the cities and towns of the Metropolitan Water Distiict, and of 
the works constructed for the collection and disposal of the sewage 
of the municipalities of the Metropolitan Sewerage District. 

There was comparatively little additional construction in connec- 
tion with the Water Works carried on during the past year, although 
considerable was required to be done in the finishing up of the 
Wachusett Dam and Reservoir and other works which had been 
begun^ and in meeting the most pressing demands which arose for 
the sanitary improvements upon the watersheds and for the protec- 
tion of various sources of water supply against pollution. 

There are still important works remaining to be built under the 
requircirients placed upon the Board by the Metropolitan Water Acts, 
which, in the original scheme of the State Board of Health, were for 
the iTJOftt part deemed necessary to be supplied in the second period 
(ji ten years succeeding the year 1895. There are also additional 
rcqniremcntfl made necessary by the growth of districts or by special 
local circumstances. It has been the policy of the Board to defer 
the beginning of the construction of such works until the necessity 
for them becomes demonstrated and urgent. 
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effcd z senilpmpn'L. i1ipl*i2£Ji ihe conns or oiiierwisi?^ \\f ;lii? v;inA\i$ 
soils and riairr^ brocsii is cC'imecdoTi \riA ihe W^iw^t Worte^ t\vr 
damage sun imadTasied -rn acco:3iit of ihe ««Qsm;erioka 01 Th^ W*- 
chuserr Dam aiid Bcserroir, and on accoimt of alltWti dojM>£vi;iiU\Mi 
in Talne of pix^>ertT net taken and injuries c«\is*?d bv iho ojx>T«noix$ 
of the Board to estates and to established biisint>5§ in town? whoTO ib^ 
reseiToir is located. 

It is expected that the constmction of the extension of the lliijh* 
level Sewer in the South Metropolitan Sewexai^^ PJ$trioT will ap- 
proach completion during the coming year, Tht^ fwrthor oxten^^iou 
of the sewer through the city of Xewton will pt\>l>ably not Iv re- 
quired for a few years to come, unless acWitious an> in,^i1e to the 
District. 

The construction of the Xorth Metropolitan S^*stem was^ Ih>s>^u 
about nineteen years ago, and, on accoimt of the large inon^a;*^^ in the 
population and business of the territory constituting the Dii^triot 
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md the sftfll greater increase in the aznonm of sewage which nmst 
be TeoeiTedy it is beeoming neeeesair to make consideraUe enlaige- 
mentB and extensions and to ronew some of the woiks which hare 
reached the limit of their eapacitj or period of safe operation. The 
Board has aooordinglj in its reoommendati^ms to the L^islatore 
asked for authority to make additions to the East Boston and Deer 
Ishmd sewerage pamping stations, and to install and equip addi- 
tional plants in them. The situation at these pum|»ng stations seems 
to call most urgentlj for relief. 

There are other parts of the system to which relief must be ex- 
tended in a oomparatiTely short period of time. This is particularly 
the case with the portion of the Mystk: valley main sewer, which re- 
ceives the sewage of the city of Wobum and town of Winchester. 
This main sewer has so nearly readied the limit of its capacity that 
it is inadequate in times of heavy rains to dispose of all the contents 
of the local sewers^ and as a result ocmsiderable quantities of the 
sewage and manufacturing wastes diluted with storm water over- 
flow in difFerent localities through the manholes. The situation is 
such that a new main sewer in this district will probably soon be 
called for. 

The detailed reports of the C5hief Engineer of the Water Works 
and of the Chief Engineer of the Sewerage Works, with various 
tables and statistics, are herewith presented. 

Bespectfully submitted, 

HENKT H. SPKAGUE. 
HENKT P. WALCOTT. 
JAMES A. BAILEY, Jk. 

BoflTOir, Febniaiy 26, 1908. 
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BEPOBT OF CHIEF EN'GINEEfi OF WATER WOBES. 



To the M^tropdHian Water cmd Sewerofft Board. 

Gektlemiee: — The foUowiiig is a report of the oparaticms of 
the T.TigTTieeiTDg I>epart3nenT of xhe Metropolitan Water Voiis for 
the year ending Deoemlier 31, 1907, 

OsfcAjTrzATioy, 

The principal fihanges in the perBonnel dxcring the year have beeD 
the rerignatian of pTederic P- Steams from the oiffioe of Chief En- 
gineer, -wiiieh oeenrred on Fehmarv !L and of Alexander E. XastL 
I>rriao!n Engineer in ehaige of the TTadrasett DepartmeDDt. on Ati- 
gnst 30. 

Mr. Steams, vith Joaepli P, I^tis and Tn-mTn p, ICDs, hxve 
heen retained to act as eonsnlting engineers upon important qnes- 
lions. 

Tbe principal asBiBtants employed nnder the direction of the Chief 
Engineer at the doBe of the year 'were as follows : — 

Elliot Em B. AUarfioe. . BuperinttndenL Wachuaetl DeparbmenL 

ChuieB £. HabeEBtraiL, . SvperiniendenL Budbwry BepartmetsL 

Geat^ £. Wiide, . . S/upervtOendenL Pipe Lines amd Beservoirs, DutrOmtiim 

DepBortmcnt. 
Artiiiir K <rKeal, . . B^q^ervHUindemL, Pumping StaHtms^ DistrSmtiim Ikpart^ 

fnenti. 
WiUiizD £. Fobs, . Divigion Engineer. 

Al&ed O. Doane, . Dtcieion Engineer, 

BeaaJMsran F. Hanoox, . Aisgieiawi in Charge of Dre^ng Department. 
Suzmel £. hlMiin, . . Ofioe Aseitiant. 
AitixuT W. Walkei; . . Biologut. 
WiDiim W. Lod^e, . . SaniUay Impeeior. 

At the beginning of the year the engineering force, including tho$e 
^igaged npon both the oonstmction and maintenance of the works, 
nmnbered 48, and at the end of the year 45. 
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* There has also been a maintenanoe force, exclusive of the engineers 
above mentioned, averaging 234, employed in the operation of the 
several pumping stations and in connection with the maintenance of 
the reservoirs, aqueducts, pipe lines and other work. 

Special gangs of men have been employed in repairing and strength- 
ening the Xorth Dike, in constructing ditches for the drainage of 
swamps in Holden and Princeton, and in cleaning weeds from the 
bottom of the unfilled portion of the Wachusett Reservoir. The num- 
ber of men employed on construction, exclusive of those employed 
by contractors, has averaged 93. 

ABBANGEMEli^T OF RePOKT. 

The arrangement which has been adopted in the reports of pre- 
vious years is followed in continuing this report, and the work charged 
to the construction account is kept separate from that charged to the 
maintenance account; but, as the work of construction and mainte- 
nance is supervised by the same principal engineers, and in very 
many cases the assistants are engaged upon both classes of work, it 
is not feasible to make a complete separation. 



CONSTRUCTION. 

General Statement. 

The principal work of construction in progress during the year has 
been in connection with the repairs and reinforcement of the North 
Dike, the construction of ditches for the drainage of swamps on the 
Wachusett watershed in Holden and Princeton, the installation of 
electric lighting, pimiping and hoisting machinery at the Wachusett 
Dam, the final cleaning of the bottom of the Wachusett Reservoir 
between elevation 375 and high-water mark, the completion of the 
Arlington pimiping station, including the installing of pumping en- 
gines, boilers and piping, and the installation of an additional boiler 
at the high-service pumping station at Chestnut HiU. 

A detailed statement of the contracts made and pending during 
the year is given in Appendix No. 1. The following statement gives 
a summary of all the contracts charged to construction from the 
beginning of the work to the end of the year 1907 : — 
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POBTIOM OF WOBK. 


Namber of 
Contracts. 


Approximate 
Amonnt. 


• 

Wachusett Reservoir, 

WachusettDam, 

Relocation Central Massachusetts Railroad, 

Wachusett Aqueduct and Clinton sewerage, 

Sudbury Reservoir, the portions ot contracts not per- 
formed at the time they were assumed from the 
city of Boston, ... .... 

Sudbury Department, reservoir, filter-beds, pipe lines 
and improvement of Lake Cochituate, Metropolitan 
Water Works contracts, ^ . 

Weston Aqueduct and Reservoir, . . .' . 

Distribution Department, including pipes, valves, and 
special castings purchased for other departments, . 


38 

17 

6 

19 

11 

^22 
26 

165 


»3,057,395 87 

1,845,221 91 

516*327 67 

1.516,259 67 

583,220 54 

956,508 17 
2,212,403 31 

4,579,252 75 




304 


f 15,266,589 89 



Amount of 2 contracts made in 1907 (approximate), .... 

Amount of 2 contracts unfinished December 31, 1907 (approximate), 

Value of work done by contract from January 1, 1907, to December 

31,1907, 



$11,934 00 
15,240 00 

50,585 96 



Wachusett Resebvoie and Dam. 

North Dike. 

On the afternoon of April 11 an earth slide occurred at the iforth 
Dike of the Wachusett Keservoir, at which time 60,800 cubic yards 
of material from a section of the dike about 700 feet long slid- into 
the reservoir. The slide occurred at the highest portion of the dike, 
where the artificial embankment was about 80 feet high and 1,930 
feet thick at the base. The depth of the water in the reservoir in 
front of the embankment at the time of the slide was about 42 feet. 

The dike, at the point where the slide occurred, had been con- 
structed with a water-tight core 100 feet wide, the nearer edge of 
which was located about 50 feet back of high-water line. This core 
was composed of soil stripped from the reservoir, deposited in 6-inch 
layers and rolled, and wai? protected on the reservoir side by an em- 
bankment of sand and gravel. The embankment was faced with heavy 
riprap, stones screened from gravel, and coarse gravel ; the heavy rip- 
rap extending from 5 feet above to 12 feet below high-water mark, the 
stones from the foot of the riprap for a further depth of about 12 
feet, and the coarse gravel below to the foot of the slope. The 
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material used in the portion of the embankment between the 
water-tight core and the reservoir contained a large proportion of 
very fine sand which was excavated from the cut-off trench. This 
material was not consolidated when deposited in the embankment, 
and appearances indicate that when saturated by the rising water in 
the reservoir it would not stand on a slope of 2 horizontal to 1 ver- 
tical, which was the slope upon which the face of the embankment 
was constructed. 

When the slide occurred the heavy stone riprap, which was about 
10 feet in thickness, was carried from 150 to 250 feet by the mo- 
mentum of the moving mass, and some of the sand and gravel was 
carried to a distance of 325 feet from the foot of the embankment. 

Immediately after the slide occurred investigations were begun to 
determine the probable cause of the slide and the best method of 
making repairs to prevent further trouble. After obtaining the ad- 
vice of the consulting engineers it was decided not only to repair the 
damage done by the slide, but also to reinforce the dike at this and 
other points. 

The work as carried out consisted in reinforcing the dike wher- 
ever the artificial embankment extended below the foot of the rip- 
rap. This condition existed not only for a distance of about 1,000 
feet, where the slide took place, but also at five points on the west- 
erly portion of the dike, aggregating 1,560 feet. The embankment 
was feinforced by flattening the slope below the foot of the riprap 
from a slope of about 2 horizontal to 1 vertical, with which it was 
originally built, to a slope of 4 to 1, and at some points the slope 
was made 5 to 1. As it was not convenient to deposit the filling on 
this slope below the level of the water in the reservoir, a berm 30 feet 
wide was constructed about 2 feet above the water, and the filling 
allowed to take its natural slope, which was about 2 horizontal to 1 
vertical. It is expected that the action of the waves will in time 
flatten this outer slope so that it will assume an approximately uni- 
form slope of 4 to 1. 

At the point neax the centre of the slide, where the water in front 
of the embankment had been deepest, the berm was carried out for an 
additional width of 25 feet. 

Above elevation 384 the embankment has been restored with prac- 
tically the original section. Over the gravel slopes between eleva- 
tions 375 and 400 there has been placed a layer of quarry chips 12 
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inches in thickness, and above elevation 384 the slope has been further 
protected by heavy riprap. There has also been placed at the toe of 
the heavy riprap, for an a^regate length of 6,500 feet, a section of 
quarry chips or field cobble stones 2 feet high at the foot of the rip- 
rap and having a slope of about 4 horizontal to 1 vertical. This was 
done for the purpose of preventing the washing out of the gravel 
from under the riprap by the action of the waves. With the excep- 
tion of the placing of the heavy riprap all of this work has been done 
by a day-labor force under the immediate direction of the Superin- 
tendent of the Wachusett Department 

On April 29 a force of 50 men and 20 horses and carts beffan re- 
filling L space made by the slide wilt gravel obtained near by, 
within the iSits of the reservoir. The ^vel was first deposited 
SO as to restore and reinforce the embankment to a height about 2 
feet above the level of the water in the reservoir, or to elevation 375, 
and was thoroughly consolidated by being deposited in the water, 
and also by the constant travel of the carts. 

After this portion of the work was completed, the embankment, 
having a slope of 4 horizontal to 1 vertical, was constructed to eleva- 
tion 383, and above this elevation practically the original section of 
the dike was replaced. 

In placing the gravel above elevation 375 it was deposited in about 
12-inch layers, and was consolidated by the trajffic of the carts and by 
being saturated with water pumped upon it from the reservoir by 
means of a 6-inch by 4-inch by 6-inch Worthington duplex steam 
pump, which was kept in operation both day and night for about one 
month until the embankment reached elevation 400, or 5 feet above 
the level of the full reservoir. 

Especial care was taken to excavate from the face of the slide all 
loose or cracked portions of the embankment, and jets of water were 
forced into the fill along the line between the new and old work for 
the purpose of securing a complete bond of the materials. 

The day-labor work was completed on October 30. The maximum 
force employed was 137 men and 105 horses, and the average force 
was 114 men and 69 horses. 

The quantities of materials handled and the cost of the work done 
by day labor, including the cost of building construction roads, pump- 
ing water for puddling embankment and of supplies and miscel- 
laneous expenses, were as follows : — 
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Cubic Yards. 



Cost per 
Cubic Yard. 



Total Cost. 



Earth excaTatioo : ~ 

Bank graTel, . 

Sand or fine gravel, 

Loam, 
Bock excavation : — 

Quarry chips, . 

Field cobbles, . 
Totals, . 



106,870 
6,118 
2,060 

5,409 
1,026 



120,563 



$0.82»5 
0.2606 
0.2920 

1.094 
0.577 



$34,895 04 

1,593 61 

607 31 

5,981 33 
591 80 



$43,669 09 



On September 6 a contract was made with the Hugh Nawn Con- 
tracting Company of Boston to place about 7,000 cubic yards of rip- 
rap on the reservoir side of the repaired portion of the dike. The 
work of installing the plant was begun on September 24, placing of 
the riprap on October 17, and on December 31 only about 600 cubic 
yards remained to be placed. 

The rock was secured from a quarry on land belonging to the 
Commonwealth, lying between the Wachusett Reservoir and the Cen- 
tral Massachusetts Railroad, about 900 feet west of the Wachusett 
Dam. At the quarry the rock was placed in skips, which were placed 
on flat cars and hauled about 2,800 feet by a small locomotive, and 
finally placed by means of a derrick. The maximum force employed 
was 49 men, during the week ending November 23, and the average 
force was 33 men. The cost of the work done under this contract to 
the close of the year was $12,880. The total cost of the completed 
work will be about $58,000. 

Soil Stripping. 

On the southerly shore of the Wachusett Reservoir near Sawyer's 
Mills, near Boylston Center, near Pine Hill and near the West 
Boylston depot, and on the northerly shore near Sawyer's Mills and 
French Hill, additional clearing, grubbing and removal of soil have 
been done back of places where the steep banks, acted upon by the 
rising water, frost and rain, have caved away and retreated nearly to 
the limit of the original soil stripping, or of the additional soil strip- 
ping done last year. The soil has been stripped along an aggregate 
length of about 4,600 feet of shore* line for a width of from 10 
to 40 feet, the aggregate area being 2.1 acres. 
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Cleaning of the Reservoir Bottom. 

Between September 1 and December 3 the final cleaning of the 
reservoir bottom was done between elevation 375 and the limits of 
stripping, or 3 feet above high water. Over the area between eleva- 
tions 375 and 385 the greater part of the ground was harrowed with 
spring-tooth harrows, and the weeds, grass and bushes, together with 
the roots, were afterwards raked and burned ; while over the remain- 
ing portion of this area, where the harrows could not be used on ac- 
count of the ground being rocky, steep or wet, the weeds, grass and 
bushes were mowed close to the ground, and afterwards raked and 
burned. There was cleaned in this manner a total of 785 acres of 
ground, at a cost of $5,426, or an average cost of $6.91 per acre. 
This cost per acre is $1.04 less than that of last year, notwithstand- 
ing the higher rates of wages paid, due to the fact that the entire 
area was cleaned last year in a similar manner. At the time this 
portion of the 'work was finished the waters in the reservoir were 
rising rapidly, and it was decided to continue the cleaning to the 
limits of stripping. So long as the weather conditions were favor- 
able the methods pursued were as described above, but after freezing 
set in the weeds, grass and bushes were mowed close to the ground, 
the ground was thoroughly raked over with heavy iron road rakes 
and the debris was burned or removed from within the reservoir 
limits. The area treated in this manner was 345 acres, at a cost of 
$2,129, making the average cost $6.17 per acre. The entire area 
cleaned during the year was 1,130 acres, at a cost of $7,555, or $6.68 
per acre. 

Shore Protection. 

On the northwesterly shore of the reservoir, just above the north- 
westerly end of the waste-weir of the dam, the slope of the ground 
for a distance of 165 feet being steeper than the natural slope of the 
material was protected with a covering of bank gravel during 1906, 
and in order to further protect this stretch of shore from the wave 
action to which it is exposed, riprap, having a thickness of about 3 
feet, has been placed outside the gravel. 
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Work at Wachvsett Dam. 

A lighting, pumping and hoisting plant for use at the dam, and 
operated by water power, was installed between January 22 and 
April 3. The machinery consists of a 9-inch turbine, directly con- 
nected with a 221/2-kilowatt generator, which are used in operating a 
10 horse-power motor attached to a 6-inch submerged centrifugal 
pump, and a 6 horse-power motor connected with a crane for handling 
stop-planks and screens in the upper gate-chamber. The turbine 
was furnished and installed by the Holyoke Machine Company of 
Worcester; the generator and motors were built by the Stanley 
Electric Company, furnished by the Frank Ridlon Company and 
installed by the Plummer Electric Company, who also did all the 
wiring, etc., necessary for the complete installation of the plant. 

Aside from the skilled labor furnished by the Holyoke Machine 
Company and the Plummer Electric Company, the work was done 
by the regular maintenance force. 

In addition to and in connection with the above work a concrete 
floor has been built in the exciter room, and the wooden floor of the 
main room has been raised to its permanent level. 

A 4-inch Venturi meter has been set and connected with a manom- 
eter tube for measuring and recording such quantities of water 
furnished the Lancaster Mills as are too small to be measured through 
the 12-inch Venturi meter. 

The 10-inch Venturi meter which measures the water flowing into 
the Lancaster Mills Pond has been fitted with a manometer tube for 
indicating the flow. 

Two iron ladders, made by the New England Bolt and Steel Com- 
pany, one 29 feet 2 inches long and the other 18 feet % inch long, 
have been placed in the drain well and well No. 4 of the lower gate- 
chamber. 

For the purpose of preventing percolation of water through the 
masonry of the dam, expansion cracks in the joints of the ashlar 
facing of the up-stream face of the dam were filled and painted with 
Portland cement mortar, between elevations 367.50 and 380, during 
very cold weather in February, when the cracks were the largest, and 
continued to elevation 384 in November, in order to keep the work 
above the rapidly rising waters in the reservoir. 
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Miscellaneous. ^ 

During the year 49 acres of land about the margins of the Wachu- 
sett Reservoir in the town of West Boylston has been graded and 
seeded. About 35 acres of this land was a shallow flowage fill in 
Oakdale, and on the remainder there were old cellar holes which re- 
quired considerable grading. At the gravel pit in Clinton, from 
which sand and gravel were obtained for use in constructing the 
Wachusett Dam, such grading has been done as was necessary to 
smooth the slopes and fill depressions so as to prepare the ground 
for the planting of pine trees. 

The houses on the properties formerly owned by Aime Gregoire 
and Delia A. DeFoe in Boylston, and by Henry O. Sawyer in West 
Boylston, have been demolished. 

Improvement of Wachuseitt Watershed. 

Drainage of Swamps. 

The construction of ditches for the drainage of swamps tributary 
to the Wachusett Reservoir, which was suspended on December 1, 
1906, was resumed on May 22, 1907, in the swamp on Governor 
Brook, above the junction of Trout and Governor brooks in the 
towns of Holden and Princeton. 

The methods of carrying on the work, types of ditches built and 
permits received from the owners of the land have been substantially 
the same as described in the annual reports of January 1, 1899, and 
January 1, 1907. 

The swamp on Governor Brook has an area of 220 acres, which 
includes 4 acres of what was previously considered a separate swamp, 
but which is virtually a part of this one, and the area of the water- 
shed above its outlet is about 1,625 acres. Work in this swamp was 
completed on November 23. 

The depth of the ditches constructed is generally 1^2 to 3 feet, 
and the slope paving is carried to a height of 1 to 2 feet above the 
bottom. In connection with this work a stone highway culvert 4% 
feet wide by 4% feet high was built across an abandoned but not 
discontinued highway, about 1,000 feet east of the highway leading 
from Quinepoxet to East Princeton. The old culvert at this high- 
way was too high for the grade of the new ditch and insujfficient in 
capacity. The work has been done by a day-labor force. 
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The maximuin force employed was 46 men and 4 horses during 
the week ending August 24, and the average force was 35 men and 
1 horse. 

The amount of work done during the year was as follows : — 



Ditches with board bottom and paying on sides (linear feet) , 
Ditches with stone paving on bottom and sides (linear feet) , 
Ditches without board bottom or paving (linear feet), 



Total length of ditches (linear feet), 

Farm crossings, 

Watering places, 

4j|-foot by 4j|-foot stone highway culvert. 
Wire guard fences (linear feet). 



19,864 

335 

2,865 

23,064 

12 

2 

1 

2,025 



The total amount of work done in this swamp, including the work 
done in 1906, was as follows: — 

Ditches with board bottom and paving on sides (linear feet), . . . 23,959 
Ditches with stone paving on bottom and sides (linear feet), . . . 447 

Ditches without board bottom or paving (linear feet) , . . . . 3,255 

Totallengthof ditches (linear feet), 27,661 

Brook improved (linear feet), 120 

Farm crossings, 17 

Watering places, 5 

2-foot by 2-foot concrete highway culvert, 1 

4i-f oot by 44 foot stone highway culvert, 1 

Wire guard fences (linear feet), 2,025 

The total length of ditches constructed during the year was 23,064 
feet, equal to 4.37 miles, at a cost, exclusive of engineering, of 
$10,647, or $0,462 per foot. This cost is slightly lower than last 
year, although higher rates of wages were paid, and the cost of 
cleaning up on both sides of the ditches built^both last year and 
this, is included. This result may be attributed largely to having a 
foreman and laborers who were experienced in this line of work, 
and also to the dry condition of the swamp, due to the small rain- 
fall during the greater part of the working season. The cost of the 
work includes the cost of building the culvert, farm crossings, water- 
ing places and wire guard fences. 

Since N'ovember 23, 1899, when the drainage of swamps in the 
Wachusett watershed was commenced, there have been constructed 
57,812 linear feet of ditches, equal to 10.95 miles. 
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Sterling Filter-beds. 

Work under A. McKenzie & Company's contract for the construc- 
tion of four filter-beds, to be used for filtering the water of a small 
brook, which has its head waters in the village of Sterling Center, 
was resumed on April 1 and completed on May 23, 1907. 

The location, description and proposed method of operating this 
plant were fully described in last year's report. 

The foUowing table gives the quantities of work done to Decem- 
ber 31, 1906, during 1907, and the total amoimt of work done to the 
end of the contract, based on the final estimate : — 



To Decem- 
ber 31, 1906. 



During 
1907. 



Total. 



Earth excavation (cubic yards), .... 
Concrete masonry (cubic yards) , . . . . 
Dry rubble-stone masonry and paving (cubic yards), 

18>inch vitrifled pipe (linear feet) 

16-inch vitrified pipe (linear feet), . 

12.inch vitrified pipe (linear feet) 

8-inch vitrified pipe (linear feet) 

6-inch vitrified pipe (linear feet), . 



26,270 


8,642 


41 


16.6 


166 


69 


1S2 


6.7 


269.4 





146 


812.4 


866.6 





880 


88.0 



28,912 
66.6 
286 
188.7 
269.4 
467.4 
866.6 
918.0 



In addition to the above work the contractors built about 1,960 
feet of wire truss fencing on the property lines; built a concrete 
watering trough 3 feet wide by 7 feet long by 2 feet deep for 
William Kingsbury's cattle, and laid 55 feet of 1-inch water pipe 
from the main inlet ditch to the trough. 

The maximum force employed by the contractor was 29 men and 
7 horses, during the week ending April 20, and the average force was 
22 men and 4 horses. 

During the extremely dry season last summer it was found that 
the small amount of water coming from the ditches above the filter- 
beds seeped through the paving in the bottom of the inlet ditch before 
it reached the inlet to Kingsbury's watering trough, so, in order to 
utilize what water there was in the ditch, the joints in the bottom of 
the paving were filled with Portland cement mortar from the end of 
the board bottom swamp drainage ditch to the inlet pipe to the trough, 
a distance of 380 feet. 
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A small wooden building 8 feet by 12 feet has been built for the 
storage of tools and convenience of the keeper. 

The water flowing in the brook was turned on to the beds on May 
23, and the entire flow of the brook has been flltered since that date. 

Sterling Junction Filter-beds, 

Immediately north of the main highway leading through the 
Methodist Camp Grounds at Sterling Junction there are 4 cottages 
and 1 summer boarding-house, from which the sewage was conducted 
by a covered drain into a cesspool about 400 feet from the south 
shore of Middle Waushacum Pond. As the drain also received sur- 
face water ihe cesspool overflowed after heavy rains, and its contents 
discharged into the running water, which eventually found its way 
into the pond. To eliminate this nuisance four small filter-beds, 
each having an area of 300 square feet, were built near the site of 
the old cesspool. The material at the site was not suitable for filtra- 
tion, and it was necessary to excavate the entire filtering prism of 
each bed and refill it to a depth of 5 feet with selected filtering ma- 
terial. All soil and material excavated from the beds were used in 
making the embankments. 

An 8-inch vitrified pipe drain 87 feet long connects the old drain 
with a concrete regulating chamber which is provided with stop- 
planks, arranged in such a manner that water can be turned on to 
any one of the four beds or any combination of them, and, when the 
beds become filled, the water cannot rise higher than within a safe 
distance of the top of the embankments, as it will then overflow into 
an 8-inch .vitrifled pipe drain which discharges into an open ditch 
below the beds. It was not deemed necessary to provide for filtering 
all the water during heavy rainfalls, and this overflow will take care 
of all water exceeding the capacity of the beds, which is ample during 
average conditions. It will not be necessary to operate the beds dur- 
ing the winter as the houses are not then occupied. Through the 
centre and 5 feet below the surface of each bed a 4-inch vitrified pipe 
underdrain is laid, parallel with the main feeder. These underdrains 
empty into the open ditch at the same point as the 8-inch overflow 
drain. The above work was done by day-labor forces. 

This plant was first put into operation on September 16, and has 
been in continual use ever since. 

The work was begun on August 26 and finished on September 21, 
at a total cost of $541.13. 
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Miscellaneous Work. 

For the purpose of preventing objectionable drainage from enter- 
ing the brooks running into the Wachusett Reservoir, 3 cesspools 
and 1 cemented vault have been constructed to take care of bam, 
sink and privy drainage in the town of Sterling. 

On the Quinepoxet River, immediately above the circular dam at 
the head waters of the Wachusett Reservoir, the intervale land, which 
is very low, and is covered with a stand of heavy timber, is flooded 
in times of heavy flows. All the dead wood, brush, undesirable trees, 
etc., were cut and burned over an area of 14 acres extending upstream 
about 4,000 feet, to prevent the same from being washed into the 
reservoir. 

At Dorr's Mill, on the Quinepoxet River, about 1% miles above 
Oakdale, the stone walls of the mill have been razed, the cellar holes 
of the mill and tenement houses given a general cleaning up, and the 
head of the canal has been pennanently closed by rock and gravel 
filling. 

At Warfield's Mill all the apple trees have been cut into logs and 
cord wood and the cellar holes have been cleaned up. 

At the Gates farm, on the south shore of Middle Wtiusliaenm 
Pond in Sterling, the old farmhouse and barns and five summer 
cottages have been destroyed, and wire guard fenc(js have l)0(in built 
to keep within reasonable limits patrons of the steamer on the lake. 
On the boundary line adjoining property of the heirs of Andrew L. 
Fitch, 1,230 feet of wire fencing has been built along iho top of an 
old stone wall, to keep cattle from trespassing. This was about one- 
half the total length of the line, repairs on the other half Ixiing made 
by the occupants of the Fitch farm. 

Arlington Pumping Station. 

During the past year the pumping station building, wliich was 
partially constructed in 1900, has })een completed, an rmgine and 
boilers have been installed, and a scxiond r-ngine is now Ixing enacted. 
• C. A. Dodge & Co., the contractor for the building, cbininey and 
engine foundations, had at the l>eginning of the year f/>mpletc^l alxiut 
half of the work to be done under the contract. Masonry work wa« 
continued during the winter, whenever the weather was favorable, 
the roof trusses were erected early in March, and the contract was 
finished on July 19. 
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The AUis-Chalmers Company delivered the parts of the engine at 
the station during the latter part of July, and the engine was placed 
in regular service on December 4. 

A contract for two boilers and a smoke flue for this station was 
made on January 30 with the Hodge Boiler Works of East Boston. 
The boilers and flue were delivered during September. The boilers 
have been set, the suction and delivery piping connected with the 
engine, the feed piping for the boilers and the heating and other 
miscellaneous small piping connected with the plant have been erected, 
and the grounds about the building graded by the maintenance 
force. A side track for the delivery of coal, built by the Boston & 
Maine Railroad, was completed and put in service on May 10. 

On April 3 a contract was made with the Blake & Knowles Steam 
Pump Works for the delivery and erection of a compound, duplex, 
direct-acting pumping engine, having a capacity of 1,500,000 gal- 
lons per day. This engine was tested at the shop of the builder on 
December 23, and will be placed in position at the station in readiness 
for use early in the coming year. 

The following is a description of the building and machinery. 
The main building is 90 feet by 46 feet on the outside, and it is 
about 26 feet from the ground to the cornice. The foundation walls 
are of Portland cement concrete, faced, where exposed on the out- 
side below the water-table course, with seam-faced granite. The ex- 
terior walls are of dark-red faced brick, with Long Meadow brown- 
stone trimmings, and are surmounted by a hip roof supported by steel 
trusses and covered with slate. The steps at the main entrance, the 
water-table course and the trimmings below the water-table are of pink 
Milford granite. The building is subdivided by a division wall form- 
ing an engine room 48 feet long by 40 feet wide and 24 feet high, 
and a boiler room 40 feet long by 35 feet wide and 33 feet high. In 
the rear of the boiler room there is an underground coal pocket 33 
feet long by 27 feet wide by 10 feet high, covered by a reinforced 
concrete roof over which the side track is carried. In this roof there 
are 16 openings through which coal may be unloaded from the cars. 
The brick chimney is in the rear of the building. It is 70 feet high 
and 8 feet in diameter at the base, diminishing to 5 feet in diameter 
at a point 6 feet below the top. The flue is 2 feet 6 inches in diam- 
eter. The main entrance is on the front of the building. The 
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vestibule is 7 feet by 9 feet, and on either side of it are the oflGlce and 
toilet room, both 8 feet by 9 feet, the three forming a projection from 
the main building 10 feet by 29 feet. 

The interior facing of the engine and boiler room walls is of red 
brick. The engine room floor is of red quarry tile. The floors in the 
basement of the engine room and in the boiler and coal houses are 
granolithic. 

The engine furnished by the AUis-Chalmers Company is a hori- 
zontal, cross-compound, fly-wheel engine fitted with Corliss valve 
gear, and operating two horizontal, outside packed, plunger pumps. 
The high and low pressure steam pistons are 14 inches and 28 inches 
in diameter, respectively, and the pump plungers 8% inches in di- 
ameter, all having a stroke of 18 inches. The capacity of the engine 
at 65 revolutions per minute is 1,500,000 gallons in twenty-four 
hours. 

The engine which is being erected by the Blake & Knowles Steam 
Pump Works is of the horizontal, cross-compound, direct-acting type, 
operating two outside packed, plunger pumps. The steam cylinders 
are 11 inches and 22 inches in diameter, the pump plungers 12 inches 
in diameter, and both pistons and plungers have a stroke of 18 
inches. When operated at the rate of 31 revolutions per minute the 
capacity is 1,500,000 gallons per day. 

There are two boilers of the horizontal, under-fired type, each 54 
inches in diameter, containing 60 3-inch tubes 17 feet long. The 
furnaces are fitted with the Foster shaking grates, 4 feet wide by 5^ 
feet long. 

The principal items of cost of this station to December 31, exclu- 
sive of engineering, are as follows : — 

* 
Building, including chimney and engine and boiler foundations, . f 31,655 62 

AUis-Chalmers Company engine (unfinished), 4,753 24 

Boilers and setting, 5,983 03 

Piping for engines, boilers, heating, etc., . . ^ , . . 2,198 09 

Side track, 721 23 

Miscellaneous, including laying of suction and delivery pipes, grad- 
ing grounds, fencing and other work, ...... 3,017 31 

434034 ^^^' 
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Additional Boiler at the Chestnut Hell High-sekvice 

Station. 

A contract for making and delivering at this station a 54-inch 
horizontal, tubular boiler, containing 102 3-inch tubes 18 feet long, 
was made with the Hodge Boiler Works of East Boston on January 
30, in connection with a contract for the boilers at the Arlington 
station. This boiler was delivered on August 28, and has been set 
and connected by the maintenance force in readiness for use. It is 
of the same size and design as two boilers erected at the station in 
1901, and has been set between these boilers, so that the' three form 
a battery which will supply steam for the largest engine in the sta- 
tion without the use of other boilers. The cost of the boiler, with 
cast-iron front and smoke flue, delivered at the station, was $2,976. 

Enginbeeing. 

The engineering work, aside from that connected with the super- 
vision of the contract and day-labor work in progress, has consisted 
principally of the following. The survey of the marginal line of the 
Wachusett watershed has been completed and the area of the water- 
shed computed. The total length of the watershed line has been 
determined to be 78.93 miles, and the area of the watershed above 
the dam 118.19 square miles. Contour lines have been drawn on the 
final record sheets of the elevation of the bottom of the Wachusett 
Reservoir, covering an area of 323 acres, making a total of 4,123 
acres covered by final record sheets on which the contour lines have 
been drawn, which completes this work except where the bottom of 
the reservoir has been changed because of the slide and repairs at the 
North Dike, and the caving of the shores at several points. The com- 
puting of the final capacity of the Wachusett Reservoir has been com- 
pleted and tabulated, subject to slight revision when the caving of the 
steep slopes ceases. Record plans showing the contours of the bottom 
of the reservoir, the marginal lands, with highways, brooks, buildings, 
etc., have been largely completed. A general location and record plan 
of the Wachusett Reservoir has been made, showing property owned 
by the Board. Considerable progress has been made in making record 
plans of the Wachusett Aqueduct right of way. 

A considerable portion of the time of the drafting force has been 
devoted to the completion of record plans of the Wachusett Dam, 
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Weston Reservoir and the Clinton Sewerage Works. Other work 
done by this force has been the preparation of plans for boilers and 
setting at the Arlington and Chestnut Hill stations, for floor plates 
and piping at the Arlington station, and studies for design for floor 
of the lower gate-chamber at the Wachusett Dam. 

MAINTENANCE. 

Rainfall and Yield. 

The total rainfall for the year on the Sudbury watershed has been 
44.38 inches, or 1.61 inches below the average for thirty-three years. 
On the Wachusett watershed the total rainfall has been 45.74 inches, 
or 3.25 inches below the average for the past eleven years, during 
which the records have been kept. On both of these watersheds 
the yield during the first six months of the year was much below 
the average, that of the Wachusett watershed for the period being 
1,170,000 gallons per square mile per day, which is 30 per cent, 
below the average for the past eleven years, and less than any pre- 
vious record for this watershed. During the last four months of 
the year, however, the rainfall and yield were larger than usual, 
and for the whole year the yield of both the Sudbury and Wachusett 
watersheds is but little below the average. 

Statistics relating to rainfall and yield of watersheds may be 
found in Appendix No. 3, tables Nos. 1 to 11. 

# 

Stoeage Reseevoirs. 

The quantity of water stored in all of the storage reservoirs on 
January 1, 1907, was 44,153,200,000 gallons. During the month of 
January there was an increase of a little less than 2,600,000,000 
gallons in the quantity stored, but during February, and until March 
14, there was a loss in storage amounting to 2,000,000,000 gallons. 
There was a gain of 4,800,000,000 gallons during the latter half of 
March, 3,000,000,000 gallons in April, 900,000,000 gallons in May, 
and on June 11 the total was 54,369,400,000 gallons. From this 
date until September 23 there was an almost continual reduction in 
the quantity of water stored, the total loss being 8,840,000,000 gal- 
lons. As a result of rainfalls amounting to about 25 inchies during 
the last four months of the year, the gain in storage from September 
23 to January 1, 1908, v^as approximately 20,000,000^000 ^allc>»xss.^ 
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i reached on Decem- 



and the maximtim of storage for the year i 
ber 31. 

The following table gives the qiiantitj of water stored in the stor- 
age reservoirs at the beginning of each month : — 

QuantUy of Water stared in Wachusett Reservoir, atid in Reservotrs on Swlbury 
and CockiivaU Watersheds, at the Beginning of Each Month. 
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Wachxtsett Reservoir. — At the beginning of the year the water 
in this reservoir was at elevation 364.57, and the reservoir contained 
31,752,900,000 gallons. On account of the small yield of the water- 
shed during the first half of the year, and on account of the draft for 
the supply of the Metropolitan District, the rise of the reservoir waa 
small, and from January 1 to the middle of June the surface rose 
but 8.40 feet, to elevation 372.97. From Jun'e 19 to September 23 
the reservoir surface fell 5.59 feet, and after the latter date until 
the end of the year there was an almost continuous and at times 
rapid rise, amounting to 16.93 feet, making the net rise for the year 
19.74 feet, equivalent to a gain in storage of 19,514,100,000 gallons. 
The only water discharged from the reservoir into the river below 
the dam waa that required for the use of the Lancaster Mills. The 
surface of the Lancaster Mills Pond was kept up to the crest of its 
dam until the middle of August, after which the yater level was 
lowered about 1 foot, in order to prevent the water from-splashing 
over the crest of the dam. The average quantity as measured at the 
Clinton gaging station below the Lancaster Mills was 3,884,000 gal- 
lons per day. 

The 50-foot marginal strip along the full reservoir flow-line has 
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been kept mowed, and miscellaneous rubbish has been collected from 
time to time along the shore line of the reservoir and burned. 

At nineteen points around the reservoir, where main highways and 
driveways were discontinued, barways or gates have beeii built for 
the protection of the public. 

The heavy rains during the late summer washed out large guUeys 
in the banks of the reservoir at the Sawyer's Mills shallow-flowage 
fill on the north shore, near the entrance of Gates Brook on the south 
shore, and on the Stillwater River branch in Oakdale. To prevent 
this in the future paved gutters have been built, having an aggre- 
gate length of 220 feet. 

The grass from 306 acres of land on the North and South dikes, 
and marginal lands in Sterling, Clinton, Boylston and West Boyls- 
ton has been sold at auction for $1,999.50, and from 93 acres on the 
outlying lands for $273.00. 

At the Wachusett Dam the maintenance work, consisting of the 
operation of the valves controlling the flow of water, the cleaning of 
screens, taking care of the gate-chambers and of the grounds above 
and below the dam has been done by three gate-keepers, assisted by 
from two to four laborers whenever necessary. 

Since the works were completed the discharge of water from the 
reservoir into the lower gate-chamber was until October controlled by 
the use of 24-inch valves in the lower gate-chamber, which were op- 
erated under a pressure of about 35 pounds. This method of opera- 
tion caused a vibration of the pipes, which not only made a continual 
objectionable noise, but also caused the pipes to work loose in their 
beds, the leaded joints to leak, and the l^/^-inch diameter bolts, with 
which the flanges of the pipes are bolted together, to work loose, and 
in some cases to break off. It was found by experiment that by 
opening the sluice gates in the upper gate-chamber so as to discharge 
the exact quantity desired, and regulating the 24-inch valves in the 
lower gate-chamber so that they operated under a pressure of 13 
pounds per square inch, the noise and vibration could be almost en- 
tirely eliminated. This method of operation has been used since 
October 15, with apparently entirely satisfactory results. 

Both the exterior and interior woodwork of the upper and lower 
gate-chambers and of the chamber in the bastion were painted, also 
iron fences and other ironwork about the dam. 

Sudbury Reservoir, — At the beginning of the year the jvater in 
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this reservoir stood at elevation 256.45, or 2.55 feet below the stone 
crest of the overflow. Until April 20 the water was kept from 3 to 
4 feet below the stone crest, in order to provide storage in case of 
large yields from the watershed. From May 14 until October 11, 
and from November 7 to the end of the year, all water flowing from 
this reservoir into Framingham Reservoir No. 3 flowed over the crest 
of the Sudbury Dam. A longitudinal joint on the up-stream face of 
the dam, between 2 and 3 feet below the crest, also* some vertical 
joints extending upwards toward the crest, were cut out and re- 
pointed. A blind drain was built around, the foot of the southerly 
wingwall of the dam, where the ground had always been wet. A 
4-8trand twisted wire fence, 375 feet long, was built between land 
of the Commonwealth and Alonzo Newton. 

New stairways have been built on the slopes of the embankment 
on either side of the overflow, constructed with hard-pine treads and 
cypress stringers supported by chestnut posts. 

The interior iron and wood work in the gate-house and the roof of 
the house occupied by the foreman have been painted. 

Work has been continued as opportunity offered on a service road 
around the northerly side of the reservoir. 

The 14 acres of filter-beds, which are used in filtering the water 
of Marlborough Brook, were cleaned in June, and the beds were 
weeded in September and October. There was no overflow from the 
beds into the reservoir during the year. 

There was but little flow of sewage into the small basin and 
filter-bed near Farm Road, which receives the overflow from the 
Marlborough main sewer during freshets, but there was a flow of 
ground water into the basin during the spring and fall. The filter- 
bed was cleaned. 

Framingham Reservoir No, S, — The elevation of the water in 
this reservoir is controlled by drafts from the Sudbury Reservoir, 
and during the greater portion of the year its surface was from 1% 
to 3 feet below the stone crest of the overflow. After October 10 
the reservoir was kept about 3 feet below the crest of the dam, in 
order to facilitate the work of widening and relocating Worcester 
Street. In order to enable the Boston & Worcester Street Railway 
Company to lay a double track, and at the same time to improve the 
grades and do away with numerous sharp curves, the width of 
Worcester Street between Framingham Centre and Southborough 
has been increased to 75 feet, and its location radically changed at 
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several points. The new location encroaches upon both Framingham 
reservoirs Nos. 1 and 3, and the necessary filling reduces the ca- 
pacity of Reservoir No. 1 by 1,200,000 gallons, and of No. 3 by 
about 3,500,000 gallons. Where the street crosses Framingham 
Reservoir No. 1 the widening will necessitate the lengthening of the 
abutments and the rebuilding of the bridge over the reservoir. This 
portion of the work has not yet been commenced, but the filling into 
Reservoir No. 3 and the repaving of the slopes have been completed. 
All of the work is being done by and at the expense of the Boston 
& Worcester Street Railway Company, and the interest of the Metro- 
politan Water and Sewerage Board has been to see that the work 
was carried on in such a manner as not to injure the property of the 
Commonwealth. With this object in view a movable boom, from 
which was suspended a weighted canvas reaching to the bottom of the 
reservoir, was placed in front of the place where filling was being 
dumped into the reservoir, so as to prevent the roily water from being 
spread through the reservoir and carried into the aqueduct. A large 
portion of the material used for filling was a clayey hardpan, but 
where exposed to the water* this was faced with 2 feet of clean gravel, 
on which was placed paving 12 inches to 18 inches in thickness, above 
the water level, for a vertical height of 6^/^ feet, and riprap of about 
the same thickness below the water to the foot of the slopes. The 
length of the slopes repaved on both sides of the roadway in Reser- 
voir No. 3 was about 2,000 feet. 

Framingham Reservoir No. 2, — This reservoir was full during 
the greater portion of the year. Water for the supply of the Metro- 
politan District was drawn from the reservoir from May 14 to Octo- 
ber 12, and on a few days in October and November water was 
drawn from the reservoir to replenish Lake Cochituate. The wood- 
work of the floor of the Foimtain Street bridge crossing this reser- 
voir has been entirely renewed. The floor stringers were made of 
4-inch by 14-inch hard pine, the bottom floor of 3-inch hard-pine 
plank and the top floor of 2-inch chestnut. All of the hard-pine 
stringers were treated with Conserve, for preservation. The string- 
ers of this bridge had not been renewed since the bridge was built in 
18T9. A wire fence 625 feet long was built on the line of Fountain 
Street, near the head of the reservoir. 

Framingham Reservoir No. 1, — This reservoir was substantially 
full throughout the year, except for short periods in October and 
November, when water was drawn from it to replenish Lake Cochit- 
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uate. In addition to the 1,500,000 gallons required to flow past the 
dam daily, water was wasted in every month of the year except dur- 
ing July, August and September. The bam at the BuUard place, 
used by the foreman in charge of the Framingham, Ashland and 
Hopkinton reservoirs, has been shingled and painted. 

Ashland Reservoir, — This reservoir was full at the beginning of 
the year and water was wasted at the overflow for the greater portion 
of the time until July 23, when the reservoir was drawn upon for the 
supply of the Metropolitan District. During the following two 
months the reservoir fell rapidly, and on September 29, when the 
outlet gates were closed, the reservoir surface was 25.75 feet below 
high water. During October, November and December the reser- 
voir was constantly rising, and on January 1, 1908, was 4.73 feet 
below high water. 

Hopkinton Reservoir. — At the beginning of the year the water 
in this reservoir was at elevation 303, or 2 feet below high water, 
but on January 2 water was wasting over the waste-weir, and con- 
tinued to waste until the early part of February, when the reservoir 
was lowered about 1% feet. In April it was allowed to rise and flow 
over the waste-weir, and in May over the flash-boards. A draft for 
the supply of the Metropolitan District was started on July 11, and 
the water fell rapidly until September 29, when the outlet gate was 
closed, the reservoir surface being then 24.95 feet below high water. 
On January 1, 1908, the reservoir had refilled to elevation 300.66, 
or 4.34 feet below high-water mark. The bam used by the attendant 
was shingled, and the filter-beds below the dam were twice cleaned 
during the year. 

Whitehall Reservoir. — This reservoir was kept near high-water 
mark except during the early spring. ISo water was drawn from the 
reservoir for the supply of the Metropolitan District. More atten- 
tion than heretofore has been given to the regulation of boating and 
to the enforcement of sanitary regulations, resulting in improved 
conditions. There are now 27 cottages around the reservoir occupied 
by summer residents, and about 77 boats of different kinds upon the 
reservoir. 

Farm Pond. — As the town of Framingham has drawn a portion 
of its supply directly from the Sudbury Aqueduct instead of from 
the filter gallery alongside the pond it has not been found necessary 
to replenish the pond during the year from the Framingham reser- 
voirs, as has been customary in the past. The elevation of the 
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pond has ranged between high-water mark and 1% feet below that 
point. 

Lake Cochituate, — The water in the lake at the beginning of the 
year was 5.8 feet below high water. Although the rise of the lake 
was retarded by a flow into the Cochituate Aqueduct from February 
12 to April 9, it reached high water on April 16, when water was 
permitted to waste at the outlet dam. The waste was continued 
until June 12, when a flow in the Cochituate Aqueduct from that 
date to the 24th prevented the necessity of further waste. The flow 
in the Cochituate Aqueduct was again started on July 12, and the 
water in the lake fell to 7.2 feet below high water on September 28, 
after which date, aided by heavy rains and a supply of water from 
Framingham reservoirs Nos. 1 and 2, the lake rose to within 0.09 
of a foot of high water at the end of the year. The flow started in the 
Cochituate Aqueduct on July 12 was maintained without interrup- 
tion to December 6. 

During the year considerable repair work was done at the house 
occupied by the foreman and the bam was shingled. The hard-pine 
floor of the walk crossing the overflow at the outlet dam was renewed, 
and the bridge crossing the stream below the dam was rebuilt with 
the best of the timber taken from the Fountain Street bridge at Ash- 
land. Both the exterior and interior wood and iron work of the 
effluent gate-house were painted, also the ironwork at the outlet dam. 
Two hundred and fifty stone bounds, 4 feet 6 inches long, were cut, 
by contract, from stones removed from the old outlet dam. The 
stone property bounds which were originally set around the lake 
were small, and only about 18 inches in length, of which 5 or 6 
inches was set above the level of the ground. As a result many of 
the bounds have been thrown out of position by the frost, or pulled 
up and lost, so that it is often difficult to determine the exact loca- 
tion of the property lines. During the past year 13 bounds, 4 feet 
6 inches long, were set at points where there were no bounds, and 
there are now 75 points where no bounds are set and about 300 
points where the short bounds should be replaced by longer bounds 
of our present standard*. This work it is proposed to do during the 
coming year. During the fall and early winter, while the water was 
low in the lake, all rubbish on the shores and a large quantity of 
leaves which had collected in the coves were removed. The widening 
of the road-bed of the Boston & Albany Railroad, so as to accom- 
modate four tracks, necessitated the lengthening of the stone arch 
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culvert over the Beaver Dam Brook arm of the lake, also some filling 
into the lake at other points. Care was taken to see that suitable 
materials were used for this purpose, and a careful sanitary inspec- 
tion was maintained, not only at the crossing of the lake but also 
wherever there was possibility of pollution of the tributaries of the 
lake. 

The registration of boats used on the lake, which was inaugurated 
in 1906, was continued with satisfactory results. One hundred and 
seventy-six applications for registration were received and 142 were 
granted. The season was extended from September 20 to October 
15, but only a few of the cottagers remained to the end of the sea- 
son. Four new cottages were built and 1 burned, making the num- 
ber at the end of the year 59. 

No water has been turned from Dudley Pond into Lake Oochit- 
uate, and the elevation of the pond has ranged between 3.81 and 
2.56 feet below high water during the year. There are 18 summer 
cottages on the shore of the pond. 

The surface of Dug Pond has varied between 0.48 of a foot above 
and 2.27 feet below the invert of the 18-inch overflow pipe. 

Water was pumped on to the Pegan Brook filter-beds on 228 days 
during the year. The total quantity pumped was 305,859,000 gal- 
lons, of which 266,000,000 gallons were from Pegan Brook and 
98,859,000 gallons from the intercepting ditch which collects water 
from the brooks formerly draining into Pegan Brook Meadow. The 
total quantity of coal consumed was 196,705 pounds, so that 1,555 
gallons of water were pumped per pound of coal. The cost of op- 
erating the pumping station, cleaning the filter-beds and caring for 
the grounds was $2,841.14, making the cost per million gallons $9.29. 
The filter-beds have been cleaned and the ditches in the upper part 
of the receiving reservoir were cleaned twice during the year. The 
intercepting ditch on the east side of Pegan Meadow was cleaned in 
the fall. The widening of the road-bed of the Boston & Albany Rail- 
road, to accommodate two additional tracks, has decreased somewhat 
the storage capacity of filter-bed No. 6. 

Sources from which Water has been taken. 

An average of 82,589,000 gallons of water per day was drawn 
from the Wachusett Reservoir through the Wachusett Aqueduct into 
the Sudbury Eeservoir. An average of 30,350,000 gallons per day 
was drawn from the Sudbury Reservoir through the Weston Aque- 
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duct into the distribution system of the Metropolitan Water District. 
From Framingham Reservoir No. 3 an average of 72,929,000 gal- 
lons per day and from Framingham Reservoir No. 2 an average of 
11,726,000 gallons per day was drawn through the Sudbury Aque- 
duct to Chestnut Hill Reservoir. An average of 11,398,000 gallons 
per day was drawn from Lake Cochituate through the Cochituate 
Aqueduct to Chestnut Hill Keservoir. The Spot Pond drainage 
area furnished 418,000 gallons per day. 

Aqueducts. 

The Wachusett Aqueduct has been in use on the whole or a por- 
tion of 333 days during the year. The usual annual cleaning of the 
aqueduct has been deferred until some convenient time in the early 
part of next year. During the early summer 2,751 feet of galvan- 
ized ribbon wire fencing was built along the westerly side of the 
aqueduct land in the town of Northborough, between Pierce's bridge 
and the crossing of the New York, New Haven & Hartford Railroad, 
to prevent cattle pastured on adjacent land from trespassing on the 
embankment. 

A new flight of chestnut steps, 53 feet long, has been placed on 
the slope of the aqueduct embankment at the westerly end of the 
Assabet Bridge in Northborough. 

The usual work of cutting brush and weeds, cleaning out culverts 
and berm ditches, and general repairs along the aqueduct and open 
channel has been done. All fruit trees on the aqueduct land have 
been cut and worked up into cordwood. The fences and other iron- 
work at the terminus of the aqueduct in Southborough have been 
painted. 

The Sudbury Aqueduct was in use on 357 days of the year for 
conveying water from reservoirs Nos. 2 and 3 to Chestnut Hill 
Reservoir, and on 7 days for conveying water from reservoirs Nos. 
1 and 2 to Lake Cochituate. The flow was interrupted for a few 
hours on each of 2 days for the purpose of examining a sluice gate 
at Framingham Dam No. 1, and for the purpose of repairing the 
screen grooves at the Farm Pond gate-house, and also on 4 other 
days when changing the direction of the flow from into Chestnut Hill 
Reservoir to Lake Cochituate, or the reverse. 

The joints in the masonry of culvert No. 6, at station 834-75, in 
Sherbom, were cut out and repointed. The central joint in the 
granolithic covering of Echo Bridge was pointed with elastia ^^eoc^^sscis.*. 
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The i)ave(l slopes of the aqueduct embankment in Farm Pond have 
been repaired. The iron floor beams and gratings in the east siphon 
chamber and in the Course Brook, Bacon's and Fuller's waste-weirs, 
the stop-planks at the waste-weirs and the stairway railings at Echo 
Bridge, and iron doors and manhole covers at both the Echo and 
Waban bridges, have been painted. 

The city of Xewton has laid a surface water* drain in Walnut 
Street, which is connected with manholes built on either side of a 
stone culvert 40 feet long, which was constructed under the aque- 
duct when it was built. The culvert was constructed 3 feet square, 
but a sewer and subdrain, embedded in concrete, have been laid 
through the lower portion, and- the surface water is to be carried in 
the space 3 feet wide and 16 inches high remaining above the sewer. 

The Cochituate Aqueduct was in use 216 days. It was cleaned 
from Lake Cochituate to the Chestnut Hill pumping station in 
April, with the exception of the siphon pipes at the crossing of the 
Charles River. 

The work of setting property bounds along the aqueduct line, 
which has been in progress for several years, was completed in 
January, and in December 264 short property bounds were replaced 
by standard bounds 4 feet 6 inches long. 

On December 9 the city of Newton began the work of laying a 
15-inch Akron pipe sewer and a 12-inch Akron pipe underdrain 
under the aqueduct, at station 169, which is just west of the Waban 
Station on the Boston & Albany Railroad. The invert of the 12-inch 
underdrain at the point of crossing is 28 feet and 6 inches below the 
top of the aqueduct embankment. The material through which the 
sewer is laid is a very fine sand, holding sufficient water to give it 
a tendency to run into any excavation. Carefully sheeted trenches 
were excavated on either side of the aqueduct, and an attempt was 
made to force steel cylinders 6 feet long and from 4 feet to 4 feet 
10 inches in diameter through the intervening distance of about 25 
feet under the aqueduct. Three cylinders were forced in a total dis- 
tance of 16 feet, and for the remaining distance cast-iron pipes to be 
used for the sewer and subdrain, were forced through the sand with- 
out the use of the steel cylinders. The Akron pipes were then laid 
through the cylinders and the cylinders filled with concrete. The 
flow through the aqueduct was stopped while the work was in prog- 
ress, and the earth above the aqueduct was removed to relieve the 
pressure on the masonry. An inspection of the interior of the aque- 
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duct for 50 feet on either side of the crossing, made after the work 
was finished, revealed no indication of any settlement of the aqueduct 
or of the earth imder it. 

The Weston Aqueduct was in use 359 days. The portion of the 
aqueduct between siphon chamber No. 4 and the entrance to tunnel 
No. 4, a distance of 16,500 feet, was cleaned during the week end- 
ing April 13. 

The building of a bam at the White place, for the use of the fore- 
man, was completed during the winter, and late in the year a supply 
of water was brought into the bam by laying 210 feet of 1-ineh pipe, 
connecting with a pipe leading from a small reservoir on the hill in 
the rear of the bam. Both the new and old bams have been painted, 
also all the ironwork in the head-house near the Sudbury Dam, the 
woodwork in the interior of the 4 siphon and 2 gaging chambers, and 
the manhole covers and iron ladders in the manholes between the 
head-house and siphon chamber No. 4. 

Pumping Stations. 

Seventy-five per cent, of all the water supplied to the Metropolitan 
District has been pumped at the two stations at Chestnut Hill Reser- 
voir; the remainder was delivered by gravity. The total quantity 
pumped at all the stations during the year was 38,213,520,000 gal- 
lons, which was 8.6 per cent, more than during the preceding year. 
The cost of operating the stations was $112,248.67, equivalent to 
$2,937 per million gallons pumped, or $0,027 more than the cor- 
responding cost during the year 1906. There was an increase in the 
cost of labor for operating the stations, amounting to $5,604.81. 
This increase was due to two causes; first, to the decrease in the 
hours of labor of the pumping station employes from fifty-six to 
forty-eight hours per week, which went into effect on November 1, 
1906, and necessitated an increase in the number of men employed, 
and second, to an increase of 10.6 per cent, in wages, which went 
into effect on April 1, 1907. 

The cost per gross ton of fuel used at the Chestnut Hill high- 
service station was $0.26 less and at the Chestnut Hill low-service 
station $0.07 less, while at the Spot Pond station it was $0.05 
greater than during the preceding year. The increased cost of labor 
has been offset to some degree by a reduction in the price of fuel, 
which, in connection with the increase in the quantity pumped, has 
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resulted in making the average cost at all the stations of raising one 
million gallons one foot high exactly the same as during the year 
1906, or $0.0329. 

All bituminous coal purchased for use at the several pumping 
stations has been tested to determine the number of British thermal 
units and the percentage of volatile matter and ash which it con- 
tained, and the cylinder and engine oils have been tested to deter- 
mine their viscosity, specific gravity and burning point. Seventy- 
three samples of coal and 22 samples of oil were tested. 

Coal for use at the several stations has been purchased as fol- 
lows : — 





G&088 Tons 


• 








Chestnut 
Hill High- 
service 
Station. 


Chestnut 
Hill Low- 
service 
Station. 


Spot 

Pond 

Station. 


West 
Roxbury 
Station. 


Arling- 
ton 
Station. 


Price 

per Gross 

Ton, in Bin8. 


Wm. A. Jepson, bitaminons, 


1,688.14 


- 


- 


- 


- 


$4 14 


E. B. Townsend, bituminous, 


. 1,586.62 


- 


- 


- 


- 


4 09 


B. B. Townuend, bituminous, 


- 


896.61 


- 


- 


- 


4 00 


Wm. A. Jepson, bituminous. 


- 


1,444.28 


- 


- 


- 


3 99 


C. W. Claflin & Co., buckwheat an- 
thracite. 

C. W. Claflin & Co., buckwheat an- 
thracite. 

Locke Coal Company, bituminous. 


2,291.38 


1,635.15 


543.77 


- 


- 


2 97 
2 87 
5 00 


Locke Coal Company, bituminous. 


- 


- 


411.01 


- 


- 


435 


Locke Coal Company, screenings, 


- 


- 


424.51 


- 


- 


2 24 


D. J. Cutter & Co., anthracite, 


- 


- 


- 


350.53 


- 


7 28 


Peirce & Winn Co., bituminous, . 


. 


- 


- 


- 


5.89 


6 05 


Locke Coal Company, bituminous. 


- 


- 


- 


- 


100.79 


5 25 


Wm. A. Jepson, bituminous. 


. 


- 


- 


- 


23.39 


5 07 


Locke Coal Company, bituminous. 


. 


- 


- 


- 


199.94 


500 


Wm. A. Jepson, bituminous, 


, 


- 


- 


- 


184.73 


4 59 


Locke Coal Company, bituminous, 


- 


- 


- 


- 


115.00 


4 48 


C. W. Claflin & Co., buckwheat an 

thracite. 
Peirce & Winn Co., screenings, . 


^ 


"— 


*" 


^ 


35.05 
190.08 


3 01 
224 


Total gross tons, bituminous. 


. 3,274.76 


2,340.89 


954.78 


- . 


629.74 


- 


Total gross tons, anthracite, . 


. 2,291.38 


1,635.16 


- 


350.53 


35.05 


- 


Total gross tons, anthracite screen- 
ings. 
Average priceper gross ton,bituminouf 


J, $4 12 


$3 99 


424.51 
$4 72 


^ 


190.08 
$4 84 


"■ 


Average price per gross ton, anthracite 


2 97,1 


2 87» 


- 


$7 28 


SOU 


- 


Average price per gross ton, anthracite 
screenings. 


> - 


" 


224 


"■ 


224 


"" 



1 Buckwheat. 
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Chestnut Hill High-service Station. 

At this station water is pumped for use in the high-service dis- 
trict of Boston, the city of Quincy and the towns of Watertown, 
Belmont and Milton. 

The following are the statistics relating to operations at this sta- 
tion : — 



Total quantity pumped (million gallons), 
Daily average quantity pumped (gallons), 
Total coal used (pounds), 
Gallons pumped per pound of coal, 
Average head pumped against (feet), . 

Cost of pumping : — 

Labor, 

Fuel 

Repairs 

Oil, waste and packing, .... 

Small supplies, 

Totals 



Cost per million gallons pumped, . 

Cost per million gallons raised 1 foot high, 



Engines 
Nob. 1 and 2. 


Engine 
No. 3. 


Engine 
No. 4. 


2,235.69 


209.93 


10,852.97 


6,125,000 


575,000 


29,734,000 


3,639,708 


208,364 


8,961,000 


614.25 


1,007.62 


1,211.13 


121.65 


129.16 


131.79 


$5,785 17 


$269 56 


$14,680 63 


6,125 41 


326 15 


14,998 32 


1,463 32 


1,274 23 


1,911 35 


134 88 


628 


342 28 


193 30 


9 01 


490 54 


$13,702 08 


$1,885 23 

■ 


$32,423 12 


$6,129 


$8,980 


$2,987 


0.050 


0.070 


0.023 



Totals for 
Station. 



13,298.69 

36,434,000 

12,809,072 

2,989.97 

130.04 

$20,735 36 

21,449 88 

4,648 90 

488 44 

692 86 

$48,010 4S 

$3,610 
0.028 



The daily average quantity pumped was 1,557,000 gallons, or 4^ 
per cent, more than during the previous year. 

Between January 19 and March 22 extensive repairs were made 
on the furnaces of the Ifo. 4 90-inch Belpaire boiler. The side 
sheets of the two furnaces, which were bulged and cracked, were cut 
out and replaced with four new sheets each 9 feet long, 33 inches 
wide and %6 of an inch thick. The work was done with great care, 
all rivet holes were drilled with the sheets in place, and the shanks 
of all rivets were turned in a lathe so as to fit the holes when the 
rivets were hot. The new stay bolts used were 1^ inches in diam- 
eter, or % of an inch larger than the old ones. The work was diffi- 
cult, owing to the construction of the boiler, but was successfully 
accomplished, and the boiler has been in use since May 11, with no 
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signs of leakage. The work on the boiler was done by the Hodge 
Boiler Works of East Boston, at a cost of $1,791, and the work of 
removing the boiler covering, raising and lowering and reconnecting 
the boiler was done by the regular pumping station force, at a cost 
of about $300. The exterior woodwork and ironwork of the pump- 
ing station was repainted in October and November, and consider- 
able of the interior woodwork refinished. In connection with the 
installation of a new boiler, concrete foundations have been placed 
under boilers Nos. 1 and 2. These boilers were originally erected on 
a foundation of concrete 4 feet in thickness, which in turn rested on 
filling about 13 feet in depth, which contained large tree stumps and 
other organic matter. As a result of these conditions the boilers 
settled several inches, and to prevent further settlement four con- 
crete piers 21/^ feet by 6 feet were built under each boiler, extend- 
ing down to hard material, which was, on the average, 17^4 f^et 
below the engine room floor. A concrete arch 21 feet 9 inches long, 
having a span of 5 feet, a rise of 22 inches and a thickness of 8 
inches at the crown, was built between the foundations of boilers 
Nos. 1 and 2 to form the foundation for the new boiler. The con- 
crete used in constructing the piers and arch was made with Alpha 
Portland cement, sand and stone, mixed in the proportion of one 
part of cement, three of sand and six of stone. The cost of these 
foundations was approximately $1,200. 

On August 31 the high-pressure piston of the No. 2 Holly engine 
became detached from the piston rod, and as a result the rear cylinder 
head of the engine was blovTn out, rendering the engine useless. 
Arrangements were at once made with The Atlantic Works of East 
Boston to make a new cylinder and piston. The making of new 
patterns and castings, and of doing the necessary machine work, occu- 
pied about three months. The new cylinder was delivered at the 
station on December 13, and at the end of the year the engine was 
nearly ready to be placed in service. 

Chestnut Hill Low-service Pumping Station. 

The quantity of water pumped at this station was 11.9 per cent, 
more than during the preceding year. 

The following are the statistics relating to operations at this sta- 
tion : — 
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KngitMf 
No*. R, ftnd 7. 

Total quantity pumped (million gallons), 21,19^.08 

Daily average quantity pumped (gallons), 68,077,000 

Total coal used (pounds), 9,067,261 

Gallons pumped per pound of coal, 2,840.46 

Average head pumped against (feet), 64.70 

Cost of pumping : — 

Labor, f 18,494 76 

Fuel, 16,168 81 

Repairs, 816 36 

Oil, waste and packing, 476 98 

Small supplies, 428 07 

Total for station, f 86,378 97 

Cost per million gallons pumped, $1,669 

Cost per million gallons raised 1 foot high, 0«031 

The cost per million gallons pumped was $0,021 less than for the 
vear 1906. 

Xo repairs of any magnitude have been necessary on either the 
engine or boOers, and the madunerr is now in good condition. The 
exterior woodwork of the station has been painted* 



Spat Pond Pumping Siatum. 

At this station praddcallj all of the water was pumped with the 
2O;OOO;OOD-gaIl0n Holfy engine^ engine So, S having been in ops^ra- 
tion onhr ninetpfiTe hours and thirty minutes during the year. 

The fdUbwiifig are the statisties relating to operations at this sta- 
tuHi: — 



Totel <q[88suttjr pgnaqped (nBoiniMW gsM0(m% 
ThaSj mw<Bm^ (pnmltsttpr jponflffif^dl (^^M^x»}r 
Total cffittl wssA (:pmmSS'% ^ ^ . . 

LaBms^ .. .. ^ ^ 
¥w^ H ^ .. .. 






• •• 









ut m^ 
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The cost per million gallons pumped was $0,334 more than for 
the previous year. There was an increase of $0.39 per million gal- 
lons in the cost of labor and $0.07 in the cost of fuel, these increases 
being offset by a decrease in the cost of repairs and small supplies. 

The exhaust valve stem on the No. 8 engine was broken on August 
13 while starting the engine after it had been out of service for sev- 
eral months, and on August 15 a dash pot and collar broke on engine 
No. 9. In both cases the repairs were made by the regular force, 
at small expense. 

During October and November the exterior woodwork and iron- 
work of the station was given two coats of paint, and the interior 
wood finish was cleaned and varnished. 

Arlington Pumping Station. 

At this station was pumped all the water supplied to the town of 
Lexington and to the high-service district of Arlington. 

The following are the statistics relating to operations at this sta- 
tion : — 



Pumps operated 8,710 hours 30 minutes ; average, 24 hours per day 
Daily average quantity of water pumped (gallons), . 
Daily average quantity of coal consumed (pounds), . 

Gallons pumped per pound of coal, 

Average lift in feet, 



636,000 

4,370 

146 

282 



Cost of pumping : — 

Labor, f4,316 71 

Fuel, 3,652 96 

Repairs and small supplies, 422 93 

Total for station, 18,292 60 

Cost per million gallons pumped, f 35. 729 

Cost per million gallons raised 1 foot high, 0.127 

On account of unexpected delays in the erection of the machin- 
ery in the new station, which has been under construction for two 
years, the old engines have been kept in service nearly the entire 
year. The Allis-Chalmers engine at the new station was operated 
for short periods on a few days during the latter part of November, 
and has been in regular service siiice December 6. As the reserve 
engine in the new station is not yet erected, fires are still maintained 
under the boilers at the old station, so that the plant is in readiness 
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for immediate use. On account of the necessity of maintaining fires 
at both the old and new stations, and on account of the increased 
cost of labor, the cost of operation has been larger than during the 
preceding year. 

West Roxbury Pumping Station. 

At this station water was pumped for supplying the higher por- 
tions of West Roxbury and Milton. 

The following are the statistics relating to operations at this sta- 
tion : — 



Pumps operated 8,335 hours 30 minutes ; average, 23 hours per day 
Daily average quantity of water pumped (gallons), . 
Daily average quantity of coal consumed (pounds), . 

Gallons pumped per pound of coal, 

Average lift in feet, 



594,000 

2,127 

279 

139 



Cost of pumping : — 

Labor, 13,471 11 . 

Fuel, 2,552 13 

Repairs and small supplies, 294 43 



Total for station, $6,317 67 

Cost per million gallons pumped, f 29. 124 

Cost per million gallons raised 1 foot high, 0.210 

The quantity pumped was 52,000 gallons per day, or 8 per cent., 
less than during the previous year, due to the discovery and repair 
in the latter part of 1906 of a number of leaks in the piping system 
in West Roxbury. 

No extensive repairs have been required on the machinery, but 
the pumps are old, and, as it is necessary at times to operate both of 
the pumps to their full capacity, it will be necessary within a very 
few years to enlarge the plant unless a considerable reduction in the 
consumption can be made by saving water now wasted. 

Consumption of Wateb. 

The daily average quantity of water consumed in the cities and 
towns supplied from the Metropolitan Water Works during the year 
1907, as measured by the Venturi meters, was 124,135,100 gallons, 
equal to 133 gallons per inhabitant in the district supplied. In addi- 
tion to the above, 50,000 gallons daily were supplied to the United 
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States Grovemment reservation on Peddock's Island. The daily aver- 
age quantity supplied to the Metropolitan Water District, as deter- 
mined by pump measurement and by the flow in the Weston Aque- 
duct and the estimated yield of Spot Pond, was 126,071,000 gallons, 
equal to 133.8 gallons per inhabitant. The excess difference of 
885,900 gallons per day between the quantity delivered by the aque- 
ducts and that measured by meters to the several municipalities is 
due to differences in methods of measurement, to leakage from the 
Metropolitan Water Works reservoirs and pipes, and to the use of 
water at the Chestnut Hill and Spot Pond pumping stations. 

The daily average consumption of water in each of the cities and 
towns supplied from the Metropolitan Works during the years 1906 
and 1907, as measured by the Venturi meters, was as follows: — 





Estimated 
Population. 

1907. 




Daily Aysraob Consumption 


» 






1906. 


1907. 


Increase. 






GallonB. 


Gkdlons 
per Capita. 


Gallons. 


GktUons 
per Capita. 


Decrease. 


Boston, 


612,580 


90,951,800 


151 


96,422,800 


157 


6,471,000 


- 


Somerville, 


72,640 


6,301,000 


89 


6,648,400 


90 


247,400 


- 


Maiden, . 


39,820 


2,000,100 


61 


1,867,100 


47 


- 


143,000 


Chelsea, . 


88,650 


3,694,000 


97 


3,761,000 


97 


67,000 


- 


Everett, . 


31,350 


2,441,600 


81 


2,565,000 


81 


118,400 


- 


Qnlncy, 


29,390 


3,021,800 


107 


2,996,900 


102 


- 


24,900 


Medford, . 


20,700 


2,014,100 


100 


2,172,700 


105 


158,600 


- 


Melrose, . 


14,870 


1,591,300 


109 


1,748,000 


118 


166,700 


- 


Revere, 


14,0201 


1,093,200 


82 


1,240,700 


88 


147,600 


- 


Watertown, 


11,930 


771,300 


67 


796,800 


67 


25,500 


- 


Arlington, 


10,220 


800,800 


81 


939,800 


92 


139,000 


- 


Milton, 


7,320 


350,300 


49 


339,800 


46 


- 


10,500 


Winthrop, . 


7,580 


819,800 


113 


883,400 


117 


63,600 


- 


Stoneham, . 


6,610 


441,200 


69 


606,900 


93 


165,700 


- 


Belmont, . 


4,560 


272,900 


62 


331,100 


73 


58,200 


- 


Lexington, 


4,420 


335,000 


79 


324,000 


73 


- 


11,000 


Nahant, 


1,850 


131,900 


71 


135,400 


73 


3,500 


- 


Swampscott, . 


6,420 


492,600 


79 


476,800 


74 


- 


17,200 


District, 


934,730 


117,624,600 


128 


124,135,100 


138 


6,610,500 


- 



1 Includes 270 people in Sangns. 
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The consumption in the several districts was as follows : — 



Gallons 
per Day. 



Increase 

(Gallons 

per Day). 



Southern low-service district, embracing the low-service district of Boston, 
with the exception of Charlestown and East Boston, . . . . 

Northern low-service district, embracing the low-service districts of Somer- 
ville, Chelsea, Maiden, Medford, Everett, Arlington, Cliarlestown and 
East Boston 

Southern high service district, embracing the hi^h-service districts of 
Boston, Qmncy, Watertown, Belmont, and a portion of Milton, 

Northern high-service district, embracing Melrose, Revere,^ Winthrop, 
Swampscott, Nahant and Stoneham, and the high-service districts of 
SomerviUe, Chelsea, Maiden, Medford, Everett and East Boston, . 

Southern extra high-service district, embracing the highest portions of 
West Roxbury and Milton, 

Northern extra high-service district, embracing Lexington and the highest 
portions of Arlington 

Totals 



60,973,100 

28,069,200 
34,949,500 

8,911,900 
595,600 
635,800 



124,135,100 



3,203,300 

1,811,000 
1,079,200 

602,600 
50,800S 
34,8003 



6,610,500 



1 Includes a small part of Saugus. 



2 Decrease. 



The increase of 6,610,500 gallons per day in the quantity of water 
used, as compared with the preceding year, was due, in a large 
degree, to the much colder weather during the months of January 
and February, resulting in a large waste to prevent freezing of water 
on premises of the water takers. The daily average consumption for 
the month of February was 146,118,200 gallons, equal to 158 gal- 
lons per inhabitant, or 22,766,500 gallons per day more than during 
the corresponding month in 1906. The reduction in the amount 
wasted from this cause, which is affected by the general use of meters, 
is well illustrated by comparing the per capita consumption in some 
of the municipalities where meters have been in use for several years 
with those where the water is paid for at schedule rates. 

Consumption per Inhabitant in Gallons per Day, 





MsTE&s IN Gknxbal Usk. 




Mbtsbs not in Gknb&al Use. 


9 


November, 
1906. 


February, 
1907. 


November, 
1906. 


February, 
1907. 


Maiden, . 
Watertown, . 
Milton, . 
Belmont, 


48 
69 
43 
52 


52 
61 
40 
58 


Chelsea, 
Melrose, 
Revere, 
Winthrop, . 


83 

101 

68 

98 


156 
125 
111 
129 
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Another cause for the increase in the consumption of water during 
the year was the use for watering lawns and gardens during the dry 
weather in July and August. The increase from this cause was 
especially noticeable in the towns of Arlington and Belmont, where 
large quantities of water are used by market gardeners. The daily 
average consumption in Arlington for the month of August was 
1,520,000 gallons, as compared with 775,800 gallons during the 
month of April, an increase of 744,200 gallons per day. The propor- 
tionate increase in Belmont was also very large, and there was a 
considerable increase throughout the suburban portions of the District. 

In ten municipalities there was an increase and in five a decrease 
in the per capita use of water. In the town of Stoneham the per 
capita consumption rose from 69 gallons in 1906 to 93 gallons in 
1907, an increase of nearly 35 per cent. As the increase in the night 
rate was approximately the same as the increase in the daily average, 
it is probable that the increase of 165,700- gallons per day was due to 
one or more leaks in the pipe system of the town. As a result of 
this increase the water assessment of the town will be increased about 
$1,500 per annum during the coming year. 

The diagram facing this page shows graphically the average rate 
of consumption in the district supplied by the Metropolitan Works 
for each week during the years 1906 and 1907, also the rate of con- 
sumption between the hours of 1 and 4 a.m., and the average tem- 
perature of air for the week. 

The great increase in the use or waste of water during cold 
weather is well illustrated by comparing the lines showing the aver- 
age weekly consumption in January, February, March and Decem- ■ 
ber, 1907, with those for the correspondijig time in 1906. From the 
middle of January until the middle of March the temperature dur- 
ing 1907 was much lower than in 1906, the average for several weeks 
being from 10 to 20 degrees less, while the month of December was 
much warmer in 1907 than in 1906. As a result, the daily average 
consumption from January 12 to March 16 was 141,664,000 gallons, 
in 1907, while it was only 120,885,000 gallons in 1906. For the 
week ending March 2 the daily average consumption was 154,500,- 
000 gallons, or 30,364,900 gallons above the daily average for the 
year. 

The number of new meters set during the past year in the cities 



Average Rate uc Consumption 

Metropolitan water District 

average temperature w airs chestnut hill reservoir 

each week during 1907 
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and towns supplied from the Metropolitan Works was 4,334, or 77 
more than during the previous year. The number of meters set in 
the different cities and towns, with the percentage of the total number 
of services metered at the end of the vear, was as follows : — 



CiTT 0& Town. 


Number 

added during 

1907. 


Per Cent. 

of Services 

metered 

Dec. 31, 1907. 


City o& Town. 


Number 

added during 

1907. 


Per Gent. 

of ServicM 

metered 

Dec. 31, 1907. 


Boston, . 
Somerville, 
Maiden, . 
Chelsea, . 
Eyerett, . 
Qnincy, . 
Medford, . 
Melrose, . 




100 

625 

197 

840 

15 

646 

133 

926 

30 

72 


5.52 
29.55 
96.10 
27.14 

2.25 
24.30 
13.29 
SO. 85 

5.57 
100.00 


Arlington, 
Milton, . 
Winthrop, 
Stoneham, 
Belmont, . 
Lexington, 
Nahant, . 
Swampscott, . 
Total, . 




183 

1 

25 

5 

38 

65 

17 

416 


43.29 

100.00 

3.37 

2.25 

100.00 

10.96 

21.95 

68.25 


Severe, . 
Watertown, 


4,334 


17.86 



The number of meters now in use in the several cities and towns 
is shown in Appendix No. 2, Table No. 38. 



Quality of the Watee. 

The quality of the water supplied to the Metropolitan District 
has continued good throughout the year. The number of micro- 
scopic organisms has been smaller than during the two previous 
years and the color substantially the same. 

Samples of the water have been collected monthly from 24 points, 
and semimonthly from 5 points on the works, and sent to the State 
Board of Health for chemical analysis. Samples of water have also 
been collected weekly at 35 points and biweekly at 8 points, and ex- 
amined microscopically and for color, odor, taste and turbidity in 
the biological laboratory of the Metropolitan Water and Sewerage 
Board. 

The following table gives a comparison of the average results of 
the examinations of water from a tap in Boston for the years 1900 
to 1907, inclusive: — 
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1900. 


1901. 


1909. 


1908. 


1004. 


1905. 


1906. 


1907. 


State Board of Health Examina- 


















tiont. 


















Colur (Nessler standard), . 


0.24 


0.24 


0.26 


0.25 


0.231 


0.241 


0.241 


0.22 1 


Total residue, .... 


3.80 


4.43 


3.93 


3.98 


3.93 


3.86 


3.86 


3.83 


LoBB on ignition, .... 


1.20 


1.64 


1.56 


1.50 


1.59 


1.59 


1.39 


1.40 


Free ammonia, .... 


0.0012 


0.0013 


0.0016 


0.0013 


0.0023 


0.0020 


0.0018 


0.0013 


Al^uminoidam.|f(;^/^.,,,^; ; 
mouia, . (suBpended, . 


0.0157 
0.0138 


0.0158 
0.0143 


0.0139 
0.0119 


0.0125 
0.0110 


0.0139 
0.0121 


0.0145 
0.0124 


0.0159 
0.0134 


0.0129 
0.0109 


0.0019 


0.0015 


0.0020 


0.0015 


0.0018 


0.0021 


0.0025 


0.0020 


Chlorine, 


0.2.5 


0.30 


0.29 


0.30 


0.34 


0.35 


0.34 


0.3^ 


Nitrofcen as nitrates, . 


0.0076 


0.0173 


0.0092 


0.0142 


0.0110 


0.0083 


0.0054 


0.0068 


Nitrogen as nitrites, 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 


Oxysen consumed, 

Hardness, 


0.38 


0.42 


0.40 


0.39 


0.37 


0.35 


0.36 


0.32 


1.3 


1.7 


1.3 


1.6 


1.6 


1.4 


1.3 


1.3 


Metropolitan Water and Sewer- 


















age Board Examinations. 


















Color (platinum standard). 
Turbidity 


34 


34 


33 


35 


32 


28 


25 


27 


— 


2.0 


2.3 


2.2 


2.4 


1.9 


2.2 


2.2 


Total organisms 


468 


241 


367 


286 


303 


628 


650 


427 


Amorphous matter, 


97 


38 


34 


36 


3o 


37 


42 


47 


Bacteria 


181 


162 


164 


126 


176 


231 


154 


176 



Note. —Chemical analyses are in parts per 100,000, organisms and amorphous matter in standard 

units per cubic centimeter, and bacteria in number per cubic centimeter. The standard unit has 

an area of 400 square microns, and by its use the number of diatomacesB are decreased, and the 

number of chlorophyc^aa and cyanophycesB are very much increased, as compared with the 

number of organisms. 

1 Platinum standard. 



In the biological laboratory there have been made 2,624 micro- 
scopical, 1,212 biological and 24 chemical examinations of water 
collected at various points upon the works. Of the microscopical 
examinations, 1,996 were of the regular weekly and biweekly sam- 
ples, and 628 were special examinations. 

The bacteriological work consisted of routine weekly examinations, 
monthly examinations of the main feeders of the Sudbury Reservoir, 
of Framingham Reservoir No. 3 and of Lake Cochituate, and monthly 
tests of the efficiency of the Pegan Brook, Marlborough Brook and 
Sterling filter-beds. 

The organisms in the Wachusett Reservoir have been small in 
number and generally unobjectionable in character. A growth of 
Uroglena, which caused an objectionable taste and odor, was present 
in the water near the surface of the reservoir, in the vicinity of the 
dam, for about two weeks in June, but the water at a greater depth 
was not affected. The examinations made by the State Board of 
Health show that the color of the water and the quantities of both 
free and albuminoid ammonia were lower than during the preceding 
year. 

The water in the Sudbury Reservoir, and in Framingham Reser- 
voir No. 3, is largely supplied from the Wachusett Reservoir, and 
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like the water in that reservoir has been of better quality than in 
previous years. The number of organisms present in the water of 
both these reservoirs was less than for any year since 1904. Two 
growths of TJroglena developed in the Sudbury Reservoir, one in 
June and the other in November, the latter continuing to the end of 
the year, but the number of organisms present was not sufficient to 
cause objectionable taste and odor in the water delivered to the Met- 
ropolitan District. 

In Lake Cochituate the number of organisms was larger than in 
any other source, with the exception of Whitehall Reservoir. Objec- 
tionable organisms were present nearly all of the time, and for about 
one-third of the vear in sufficient numbers to make the water unde- 
sirable for use. 

The organisms in the Ashland and Hopkinton reservoirs have been 
few in number and unobjectionable in character. 

The water in the distributing reservoirs has generally been free 
from large numbers of organisms. 

From May 27 to June 18 there was a large growth of TJroglena 
in the Waban Hill Reservoir, and growths of the same organism in 
the Mystic Reservoir made it necessary to shut that reservoir off from 
the pipe system from April 10 to 18. 

Sanitary Inspection. 

The sanitary inspection of the watersheds has been continued 
under the immediate supervision of William W. Locke, C.E., Sani- 
tary Inspector. 

On the Wachusett watershed 2 cases of typhoid fever were re- 
ported in Holden, 2 in Princeton, 1 in Sterling and 1 case of dysen- 
tery in Holden, as compared with 11 cases of typhoid fever during 
the previous year. 

On the Sudbury and Cochituate watersheds 11 cases of typhoid 
fever were reported in Marlborough, 7 in Natick, 7 in South Fram- 
ingham and 5 in Westborough, a total of 30, as compared with 44 
during the year 1906. 

There were no epidemics, and in 18 cases the patients resided in 
houses connected with the public sewers which .discharge outside the 
watershed. 

The sanitary conditions on the Wachusett watershed have been 
improved during the year by ^e demolition of 10 buildings on prop- 
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erty belonging to the Board, by the construction of 3 cesspools and 
1 cemented brick privy vault in Sterling, by the completion of 2 
acres of filter-beds, constructed for the purpose of purifying the 
water of the brook which receives unsanitary drainage from about 
225 acres in Sterling, including the thickly settled portion of the town, 
and by the construction of 4 small sand filter-beds for purifying 
the drainage from 5 dwellings near the Sterling camp groimds. 

On the Sudbury watershed 94 old and 7 new premises were con- 
nected with the public sewers which convey the drainage outside the 
watershed; 45 of these premises are in Marlborough, 52 in West- 
borough and 4 in Framingham. 

On the Cochituate watershed 69 old and 19 new premises were 
connected with the public sewers; 41 of these are in Framingham 
and 47 in Natick. 

At the request of the Board tight floors have been laid by the rail- 
road companies on the New York, New Haven & Hartford Railroad 
bridge crossing Framingham Reservoir No. 3, and on the Boston & 
Albany Railroad bridge over the Sudbury River just above Fram- 
ingham No. 2, for the purpose of preventing direct pollution of the 
water from passing trains! 

Considerable time has been devoted to inspection to prevent the 
pollution of the water supply by large gangs of men engaged in 
building and repairing State highways in Boylston, West Boylston 
and Holden, in widening and reconstructing Worcester Street be- 
tween Framingham and Fayville, in widening the road-bed of the 
Boston & Albany Railroad between Natick and South Framingham, 
and in laying water pipes for the Westborough Insane Hospital in 
Crane Swamp. 

A summary of the work of sanitary inspection for the year 1907 
is given in the following four tables. The first table shows for the 
Wachusett watershed the number of premises inspected, the classi- 
fication of cases inspected, and the condition of the premises at the 
end of the year; the second table gives the corresponding informa- 
tion for the Sudbury and Cochituate watersheds; the third table 
shows the improvements effected on the Wachusett watershed; and 
the fourth table the improvements effected on the Sudbury and Co- 
chituate watersheds. 

The headings of these tables are easily understood, except in a few 
instances : under the heading " Premises Vacant " are included all 



Xo. 57.] AND SEWERAGE BOARD. 125 

cases which at present furnish no objectionable drainage, but which' 
might furnish such drainage if the premises were occupied; under 
the heading " Unsatisfactory " are included all cases where there 
may be, under the most unfavorable conditions, wash from privies or 
direct sink drainage, all suspected cases, and aU cases of manufac- 
turing wastes entering feeders, even though there may be some at- 
tempt at previous purification. 

In the third and fourth tables no eases are entered as remedied 
unless complete sewer connections have been made, or all probability 
of future contamination has been removed ; and no cases are entered 
as partly remedied except where positive improvement in the sani- 
tary condition has been effected. 
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Swamp Ditches aih) Brooks. 

The drainage ditches in swamps on the several watersheds, aggre- 
gating 31.66 miles in length, not including those built during the 
past year, have been cleaned, and the weeds and brush mowed and 
burned for a width of from 10 to 20 feet on either side of the ditches. 
About 9,000 feet in length of the ditches on Angelico and Deerfoot 
brooks, near the Sudbury Reservoir, were repaired by repaving the 
slopes where the paving had been trampled out of place by cattle. 

Beaver Dam Brook, which is one of the principal feeders of Lake 
Cochituate, runs through South Framingham and IsTatick for more 
than 2 miles with comparatively little fall, and there are obstruc- 
tions in the channel which form pools in which objectionable matter 
collects during the summer when the flow of the brook is small. The 
brook was for much of its length bordered by a growth of shrubbery 
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which tended to conceal as well as to assist in catching matter which 
from time to time was thrown into the brook. During July and 
August all trees and shrubbery on both sides of the brook, for a dis- 
tance of 10,000 feet, were cut. All debris, consisting of timber, 
roots of trees, old cans and objectionable matter of all kinds, was 
removed from the brook, and at several points deposits of silt, form- 
ing bars across the brook, were also removed. A survey of the brook 
from the Milford branch of the Boston & Albany Railroad to Late 
Cochituate has been made with soundings to determine the depth of 
mud, for the purpose of preparing an estimate of the cost of more 
thoroughly improving existing conditions. 

The work of draining the swampy land along the line of the Co- 
chituate Aqueduct near Snake Brook, begun in 1906, was finished 
during the year. In order to prevent water from standing in a stag- 
nant pool over the aqueduct, the ground has been raised for a dis- 
tance of 800 feet, and a ditch 2,430 feet long built, of which about 
900 feet were constructed during the past year. 

The channel of Snake Brook for a distance of 850 feet easterly 
from the Natick and Cochituate Road has been much improved by 
constructing a channel 6 feet wide at the bottom, with side slopes of 
1.5 to 1, both bottom and slopes covered with about 12 inches of 
gravel and paved with small stones, where necessary, to prevent wash- 
ing. For a further distance of 1,050 feet, where the brook runs 
through clean gravel, the channel has been enlarged so as to have a 
bottom width of 4 feet, with side slopes of 1.5 to 1. In order to be 
able to prevent the use for pasturage of a considerable portion of the 
swampy land over the aqueduct, also of the land along the line of 
Snake Brook where the improvements above described have been 
made, 7.22 acres of land have been purchased, extending for 1,760 
feet along the aqueduct line. Wire fencing, aggregating 1,233 feet in 
length, has been built to complete the enclosure of the land purchased, 
and 928 feet have been built alongside the new brook channel near 
the Natick and Cochituate road to prevent cattle from entering the 
brook. 

Forestry. 

At the Wachusett Reservoir the fire guard, 40 feet wide, along 
the margin of the land owned by the Board has been extended through 
timber and pasture land for about 2 miles in West Boylston, Boyls- 
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ton and Clinton, completing the guard around the entire limits of 
the Board's property on the margins of the reservoir. 

The fruit and other undesirable trees have been cut on about 33 
acres. An area of 20 acres was planted between May 7 and 18 with 
26,000 two-year-old white pine seedlings, spaced in rows 6 feet apart 
each way. In 1906 there were planted on the Oakdale flats three 
groups of locusts, containing 100 trees each, and as these had largely 
failed they have been replaced. 

The following table gives the information regarding land belong- 
ing to the Board around the reservoir, not including outlying land 
and land alpng the Quinepoxet River above the road which formerly 
crossed the river to the Harris Mills : — 

Acres. 

Area of land which was forested when acquired, .... 1,483 

Area which has been planted with trees, 1,117 

Area to be planted with trees, 315 

Area open, which will probably not be planted, 300 

Area of marginal strip along shores of reservoir, .... 197 

Total area, 3,412 

At the beginning of the year there remained to be planted with 
arbor vitse about 1% miles of the reservoir margin. As the major 
part of this species of trees, planted along the reservoir margin in 
years past, has failed, further planting of these trees has been post- 
poned until a stock of larger trees can be obtained from the nurseries. 

The necessary care has been given to the Flagg and Lamson nurs- 
eries. There were transplanted from the nursery beds to the trans- 
plant rows at the Flagg nursery 285,550 white pines and 13,330 
arbor vitse. This nursery now contains the following stock, » all in 
transplant rows: 363,540 white pines, 28,300 arbor vitse, 4,380 
Scotch pines and 3,140 white spruces. 

Because of the failure of the greater part of the arbor vitse planted 
along the reservoir margin in years past, it has been deemed advis- 
able, in transplanting this species of trees, to transfer as many as 
possible to the Lamson nursery, where the soil is much better adapted 
for them. Ordinarily, trees in transplant rows are spaced 3 inches 
apart in rows 6 inches apart, but those transplanted during the past 
year have been spaced 6 inches apart in rows 12 inches apart, so as 
to allow of their attaining suitable size before being planted out in 
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the reservoir margin. There were transplanted in this manner from 
the Flagg nursery to transplant rows in the Lamson nursery 154,200 
arbor vitae. 

Besides this stock, this nursery contains, in transplant rows, 13,550 
sugar maples, 8,810 locusts, 3,090 white oaks, 3,000 ashes, 2,300 
walnuts, 700 Norway spruces and 54 catalpas. 

Over a considerable portion of land which was planted with white 
pines and has since been covered with a thick growth of white 
birches, briers and alders, or lots which were originally covered with 
white birches and underplanted with white pines, it has been found 
necessary to cut out all trees and brush which would interfere with 
the progress of the young pines. An area covering about 166 acres 
of land has been so cleared, at a cost of about $7.85 per acre. 

Fifteen acres of land on Nashaway Island, which is covered with 
a ten-year-old forest of white oaks, maples and walnuts, has been im- 
proved by thinning out the trees, at a cost of about $31 per acre. 

An area of about 13 acres of timber land, covered with chestnuts, 
pines and maples about thirty years old, has been improved in a simi- 
lar manner, at a cost of about $28.50 per acre. 

A strip about 15 feet wide has been cleared on each side of brooks 
through forested marginal lands, having an aggregate length of about 
5,700 feet. 

The logs obtained in doing the foregoing work have been cut into 
lumber and cordwood, the quantities obtained being as follows : — 

10,900 feet B.M. hardwood dimension lumber ; 
4,100 feet B.M. applewood lumber ; 
455 cords of firewood. 

Fifty-five cords of logs reported last year have been worked into 
lumber and are included in the above quantities. 

All the above-mentioned work has been done by day labor, except 
the manufacture of the lumber, which was done at the saw mill of 
Lowe & Flagg in West Boylston. 

At the Sudbury Reservoir 3,200 'white pines were planted, a num- 
ber of worthless apple trees cut down and either sold for firewood 
or burned, and a large quantity of brush remaining after the cutting 
of trees on Pine Hill was also collected and burned. Worthless apple 
trees were also cut on lands around Framingham reservoirs Xos. 2 
and 3. 
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Distributing Reseevoibs. 

The distributing reservoirs maintained by the Board are the Wes- 
ton and Chestnut Hill reservoirs; the Waban Hill and Forbes Hill 
reservoirs and the Forbes Hill standpipe of the southern high-service 
system ; Spot Pond and the Mystic Reservoir near Tufts College, of 
the northern low-service system; the Fells and Bear Hill reservoirs 
of the northern high-service system, and the Arlington standpipe of 
the northern extra high-service system. 

Weston Reservoir. 

The reservoir and the buildings and grounds about it are in good 
condition. In addition to the usual care required to keep the grounds 
in good order, a large amount of work has been done in protecting the 
trees and shrubs from the ravages of the gypsy and brown-tail moths. 
This has included not only the destruction of the moths, but also the 
cutting and burning of the underbrush and the cutting of all apple 
trees. 

Chestnut Hill Reservoir, 

This reservoir, with its gate-houses and grounds, including the 
grounds around the pumping stations, has received the usual care. 
The gravel walk around the reservoir has been resurfaced for a dis- 
tance of 2,200 feet, and 650 feet of new walk, with 4 catch basins, 
have been built near the east end of the reservoir. The driveways in 
the vicinity of the pumping stations have been resurfaced at a cost 
of $1,637.79. Repairs have been made upon the copper roofs on the 
terminal chamber and effluent gate-house No. 2, and the window 
grilles and woodwork painted. 

A surface water drain in Reservoir Lane became clogged by gravel 
and other material during a storm in January, causing the water to 
overflow into the basement of the high-service pumping station. For 
the purpose of preventing this from recurring, a concrete catch basin, 
having a capacity of 9 cubic yards, was built at the entrance to the 
drain, at a cost of about $350. 

Waban Hill Reservoir. 

The grounds have received the usual care, and the reservoir and 
grounds are in good condition. 
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Forbes IIUl Reservoir and Standpipe. 

Xo other work than the usual care of the grounds and structures 
haa been required at this resen'oir. The standpipe has been in con- 
stant use, and the reservoir has been kept full of water and has not 
been drawn upon for the supply of the District. 

Spot Pond. 

During the extreme cold weather in February and the early part 
of !March sufficient water for the supply of the Metropolitan District 
could not be drawn through the aqueducts, and it became necessary 
to draw a portion of the supply from Spot Pond, thus lowering its 
surface about 3 feet. The pond was refilled in the middle of May, 
and remained practically full throughout the remainder of the year. 

In connection with the work of destroying gypsy and brown-tail 
moths, which is described elsewhere in the report, considerable work 
has been done in cutting undesirable trees. 

The stone dwelling house, on what was known as the Butterfield 
estate, has been destroyed. 

The reservoir with its structures and grounds are in good order. 

« 

Mystic Reservoir. 

This reservoir has been in use throughout the year, with the ex- 
ception of 18 days in April, when the water contained a growth of 
Uroglena which gave it an objectionable taste and odor. 

The roof of the gate-house was painted, and both reservoir and 
grounds are in good condition. 

Fells and Bear Hill Reservoirs. 

The exterior wood and iron work of the gate-houses at both of 
these reservoirs was painted and the interior woodwork varnished. 

Arlington Standpipe. 

This standpipe was painted in 1906 and has since required no 
att<^ntion other than occasional inspection. 
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Mystic Lake. 

The property here is in good condition. The club house of the 
Medford Boat Club was burned on January 28 and has since been 
rebuilt. 

Pipe Lines. 

In April a 6-inch connection was made at Washington Square in 
Chelsea, between the 20-inch Metropolitan main and the 10-inch 
main of the Chelsea pipe system. This connection is to be used only 
in cases of emergency. In October an 8-inch branch was placed in 
the 16-inch main opposite the Chelsea Reservoir, and a connection 
made with the pipes of tBe city of Chelsea, for the purpose of supply- 
ing water under higher pressure to the Soldiers' Homo and a few 
houses in the immediate vicinity. 

At the Arlington pumping station 171 feet of 16-inch and 175 
feet of 20-inch pipe have been laid for the force and suction mains 
of the engines in the new station. 

A 36-inch valve has been set in the 48-inch pipe line in Reservoir 
Lane, in Brookline, near the high-service pumping station. 

Thirty leaks have been repaired on the pipe lines, at a cost of 
$1,354.97. There were no breaks in the pipes during the year. 
Twenty-seven of the leaks occurred at joints, and fourteen of them 
were on the pipe lines crossing the Charles and Mystic rivers, where 
the changes in the length of the pipes, due to changes in temperature, 
draw the pipes apart and cause leaks at the tapered joints. A diver 
and dredge were employed three weeks, at a cost of $1,081.39, in 
repairing nine leaks in the two lines of 36-inch pipes crossing the 
Charles River near Cottage Farm. 

The ironwork of the bridges which support the pipes over the 
railroads at Walnut Avenue in Somerville, College Avenue in Med- 
ford, and Adams Street in Milton has been cleaned and painted, and 
the sheet lead, which is used to protect the bottom of the bridge 
girders from the engine gases, was replaced with thicker lead. 
Bridges over the Boston & Albany Railroad at St. James Street in 
Newton, and over the Fitchburg Railroad at Massachusetts Avenue 
in Cambridge, were cleaned and painted, and the bottom of the 
girders of the Massachusetts Avenue bridge was covered with lead. 
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A new floor was laid on the bridge over the Mystic River in Med- 
ford, and the railings were painted. This bridge not only supports 
two lines of pipe but is also used by the public as a foot bridge. 

Ventubi Meters. 

The throat of the 20-inch meter at the junction of the Arborway 
and South Street in West Roxbury has been enlarged from 6.5 
inches to 8 inches on accoimt of the increased consumption in the 
district supplied through the meter. A 16-inch meter with a 5.25- 
inch throat was placed in the force main leading from the new 
Arlington pumping station. 

In order to prevent the freezing of the meter registers a non- 
conducting coating of pitch and granulated cork was placed around 
the upi)er part of five register chambers located at the junction of 
Highland Avenue and Clifton Street in Maiden, at Jerome and High 
streets in Medford, near the East Boston pumping station, at the 
junction of Webster Avenue and Newton Street in Somerville, and 
at the junction of Blue Hill Avenue and Morton Street in West Rox- 
bury, at an average cost of about $62 each. 

Pressure Regulators and Recording Gages. 

Pressure regulating valves have been continued in use during the 
year for reducing and regulating the water pressure in the pipes in 
Lexington, Winthrop, Swampscott and Nahant, also valves operated 
by floats for controlling the level of the water in the Revere and 
Chelsea reservoirs. They have been adjusted from time to time and, 
in general, control the pressure satisfactorily. 

No changes have been made in the number of recording gages 
during the year, but one gage, formerly used in IsTahant, has been 
transferred to the Water Department Office of the town of Winthrop. 

The average maximum and minimum elevations of the water, due 
to the pressure at eighteen points in different parts of the District, 
as recorded by the gages, are given in Appendix No. 2, Table No. 40. 

Electrolysis. 

The electrical pressures between the pipe lines and- street rail- 
way tracks were determined over the entire distribution system in 
March and April. Numerous measurements of the electrical pres- 
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sures on various portions of the system have also been made from time 
to time since the complete survey was finished. In general, the con- 
ditions, as shown by the surveys made in March and April, have not 
changed to any noticeable extent since last year, but there are indi- 
cations of an increased rate of injury to the pipes from electrolysis 
during the past year on the northern high-service pipe line in Stone- 
ham and on the supply pipe lines in Newton. Partial surveys made 
in October and November seem to indicate that the conditions are 
growing worse on the westerly 48-inch low-service pipe line between 
Chestnut Hill Reservoir and Spot Pond, and on the 42-inch low- 
service pipe line in Chelsea. 

Twenty-four new gaging stations have been installed in order that 
more accurate determinations can be made of the currents flowing 
on the pipe lines. Measurements taken on the southern high-service 
48-inch pipe line in Reservoir Lane in Brookline, about 300 feet 
from the high-service pumping station, at a time when the pipe line 
was cut for the purpose of setting a valve, showed that a current of 
electricity of from 45 to 75 amperes was flowing west on this pipe 
line toward the pumping station. A permanent gaging station has 
been established at this point so that measurements can be made 
from time to time in the future. 

An insulating joint was placed between the northern high-service 
20-inch pipe line and the Chelsea Water Works 10-inch pipe in 
Washington Square in Chelsea on April 18, when a connection was 
made between these two pipes. An insulating joint was also placed 
between the 48-inch low-service pipe line and the Maiden Water 
Works 12-inch pipe line at the comer of Medford and Pearl streets 
in Maiden, when changes were being made at that point on Novem- 
ber 21. These joints were placed so that the flow of electricity be- 
tween the Metropolitan pipe system and the local systems can be 
controlled, and the intensity and direction of the currents can be 
measured. 

A comparison for the years 1906 and 1907 of the approximate 
average amount of electricity leaving the various pipe lines and flow- 
ing into the earth to cause damage to the pipes by electrolysis in the 
sections covered by our investigations indicate that the most serious 
injury is being done is as follows : — 
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1 Insulation joint at Porter Square broken down. 

* Measurements made in October and November show much larger currents leaving this pipe line. 

Measurements made in Xovember, between 4.30 and 6.30 p.m., 
which is the period when the travel on the street railways is heaviest, 
showed that the currents flowing on the pipes were then more than 
twice as large as the average current between 9.30 a.m. and 4.30 p.m. 
As it is impossible to take all of the measurements on even a single 
pipe line simultaneously, the foregoing figures are approximate aver- 
ages only, because a street railway load is very changeable, and in 
some cases it has been necessary to adjust the various results in order 
to compare them. 

The westerly 48-inch low-service pipe line between Chestnut Hill 
Reservoir and Spot Pond was imcovered at seven points in the 
vicinity of the Harvard power station during October and I^ovember, 
and was carefully examined to determine the extent of the damage 
from electrolysis. Two of the excavations made on this line were 
in North Harvard Street, 500 feet north of Western Avenue in 
Brighton, on pipe which had not previously been examined, because 
there was no indication that any appreciable damage was being done 
here until the electrical conditions were altered by setting insulat- 
ing joints on this pipe line. About 300 square feet of pipe surface 
were examined and 28 small pits were found, none of them, how- 
ever, being more than Ys of an inch deep. An examination was 
,made of the pipe just south of and on the positive side of the insulat- 
ing joint in North Harvard Street, about 200 feet south of the 
Charles River. On this pipe 150 pits about % of an inch in diam- 
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eter and not over % of an inch deep, and 4 pits or patches about 75 
square inches in area and not over %6 of an inch deep, were found 
on 170 square feet of pipe surface. The pipe line had not previ- 
ously been examined at this point. An insulating joint was set here 
in August, 1904. 

The examination of the two lines of 36-inch pipe on the Boston 
shore of the Charles River, just above low-water line, showed that 
there were about 72 pits, from % to %6 of an inch deep, in 300 
square feet of pipe surface. Plaster casts were made of 4 of the 
larger pits. Two of the casts were taken of pits from which casts 
had been previously taken, in June, 1903, and a comparison of the 
casts shows considerable increase in area of pit and slight increase 
in depth. 

eTust north of and on the positive side of the insulating joint on 
Boylston Street at Charles River Road in Cambridge, and about 200 
feet north of the Charles River, 200 square feet of pipe surface were 
examined, and about 80 good sized pits, from % to %6 of an inch 
deep, were found, and 4 plaster casts were made as permanent records 
of some of the larger ones. 

At an excavation about 25 feet south of the south track at the car 
house on Boylston Street was found the most serious damage that 
has thus far been discovered on any of the pipe lines. On the bottom 
and near the bell end of pipe No. 432 there are 5 large pits in an 
area of 4 square feet of pipe surfaca The combined area of the pits 
is about 1% square feet', and the iron was soft and disintegrated at 
these pits to a depth of from % of an inch to 1 inch. About 200 
square feet of pipe surface were examined at this excavation, two- 
fifths of which had been covered with asphalt and burlap since 
December, 1902. This covering was removed and' a few drops of 
moisture, sufficient to stain blotting paper, were found under it. 
Quite a number of fair sized pits were found in the pipe under the 
covering, but a complete record of the condition of the pipe when 
covered in 1902 was not made, so that the changes that have taken 
place under the coating cannot be determined. Casts were taken as 
records of several of the larger and deeper pits. The total number 
of separate and distinct pits was 150. They varied from Vs of an 
inch to 1 inch in depth, and the skin of the uncovered portion of the 
pipe was soft all over to about % of an inch in depth. After the 
examination of the pipe was completed the Boston Elevated Rail- 
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way Company recovered the portion which was formerly covered 
and painted the remainder of the pipe which had been exposed. 

The insulating coating of asphalt and burlap was removed from 
pipe No. 780, under the car tracks opposite the car house on Boyls- 
ton Street, and the pipe was carefully inspected. This pipe was dis- 
covered so badly pitted in December, 1902, when the insulating 
covering was first applied, that the 80 pits in it were carefully dug 
out and accurately located, and a plan of the outer surface was made 
for future reference. In April, 1904, the covering was removed 
from this pipe, and it was carefully examined, and the pits had then 
increased slightly in depth and considerably in area and number, as 
a total of 480 were located at that time. After the examination was 
completed, the Boston Elevated Railway Company recovered the 
pipe with asphalt and burlap. When examined during the past 
year the pipe was slightly damp in spots under the covering, and a 
total of 529 pits were found and accurately located. Of these, about 
90 appeared to be new, and some of the old pits had enlarged in area, 
and in some cases 2 or more of the original pits had united to form 
a larger one. The depth of the old pits appeared to be only very 
slightly deeper than in 1904. Seven casts were taken as records of 
some of the larger and deeper pits, and are comparable with casts 
which were taken in 1904. 

The examinations indicate that the portion of this 48-inch pipe 
line between Eliot Street in Cambridge and the south shore of the 
Charles River is in a dangerous condition. 

An examination was made of about 150 square feet of pipe sur- 
face on the easterly 48-inch low-servioe pipe line in Middlesex 
Avenue at Eighth Street in Medford, just north of and on the posi- 
tive side of an insulating joint located at this place. Thirty-four 
small pits and 2 distinct rings around the pipe were found, varying 
from H to %6 of an inch in depth, indicating that disintegration of 
the pipe is going on slowly on the positive section of the pipe line. 
Three casts were taken as permanent records. 

An examination of the 42-inch low-service pipe line in Broadway 
at Second Street, Chelsea, showed that the pits found at this place 
in August, 1903, had enlarged in area and increased slightly in 
depth. Twenty pits were found, varying from % to % of an inch 
in depth, in an area of 50 square feet of pipe surface. Four casts 
were taken of the larger pits for comparison with casts made in 
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August, 1903. At the comer of Broadway and Williams Street 
about 150 square feet of pipe surface was examined on the 42-inch 
low-service main. The action at this point is quite uniform over 
the entire surface of the pipes. It was possible to cut into the pipe 
almost anywhere to a depth of Vs of an inch or more. 

The 24-inch pipe in Broadway, south of Williams Street, is known 
to be in bad condition, but was not examined because it would have 
been necessary to disturb a new and expensive pavement which had 
been recently laid. 

An examination was made of the 24-inch pipes crossing Chelsea 
Creek on December 18, and several casts were taken showing the 
condition of the pipes. The older pipe line is in a treacherous con- 
dition near low-water line, the material being very soft, so that it 
can readily be cut out to a depth of half an inch. 

Measurements made during the year of the amount of electricity 
flowing on the pipes indicate that the disintegration of the 16-inch 
and 12;inch high-service pipe lines in Broad and Washington streets 
in Lynn is progressing at about the same rate as last year, but the 
pipes have not been examined because to do so it would have been 
necessary to disturb new and expensive pavements. 

Gypsy and Brown-tail Moths. 

The protection of the trees on the property of the Metropolitan 
Water Works from the ravages of the gypsy and brown-tail moths 
has required an expenditure of approximately $10,700, which has 
been distributed as follows : — 

Spot Pond, 16,450 

Chestnmt Hill Reservoir, 700 

Weston Reservoir, 1,300 

Mystic Lake, pumping station and reservoir, 800 

Sudbury, Cochituate and Weston aqueducts, . . . . . 650 

Lake Cochituate, 500 

Sudbury Reservoir, 250 

Reservoirs in Framingham, Ashland and Hopkinton, .... 50 

Wachusett Reservoir and Aqueduct, 500 

$10,700 

The cost of work done at Spot Pond was about $4,000 less than 
during the previous year, and it was also less at Mystic Lake, reser- 
voir and pumping station, but on other parts of the works there was 
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an increase in cost, due to the spread of moths and to an advance 
of from 10 to 12V2 per cent, in the rate of wages. 

In the vicinity of Boston natural causes have reduced the brown- 
tail moths to a very small percentage of the number which infested 
the trees two years ago, while in Framingham, Southborough and 
Clinton they have increased in numbers. The thorough work of 
destroying the gypsy moths which has been carried on during pre- 
vious years on the property of the Board at Spot Pond, and on lands 
in Medford, Arlington and Somerville, has resulted in reducing the 
niunber of these moths to comparatively small numbers, and the re- 
duction in cost in 1907 will be followed by a still further reduction 
during the coming year. There has, on the other hand, been a large 
increase in the niunber of gypsy moths in Xewton, Weston, Natick 
and Framingham, through which the aqueducts pass. The cost of 
protecting the 220 acres at the Weston Reservoir, and along the 
Weston Aqueduct between the reservoir and the terminal chamber, 
was about $1,300, or more than double the amount expended in 
1906. Ifo gypsy moths have been found on Water Works property 
west of Framingham, but 9,500 nests of the brown-tail moths were 
destroyed at the Sudbury Reservoir, and the nests have been de- 
stroyed in considerable and increasing numbers at the Hopkinton 
Reservoir, along the line of the Wachusett Aqueduct in Southbor- 
ou^ and ItsTorthborough, and in Clinton in the vicinity of the Wa- 
chusett Reservoir. 

The methods employed for destroying and preventing the spread- 
ing of the moths have been as follows : — 

At Sj^ot Pond the egg clusters of the gypsy moths were painted 
during the winter with a mixture of creosote and fuel oil. During 
the latter part of April and the early part of May, 1,900 pounds of 
tanglefoot were used in banding the trees, at a cost, including labor, 
of about $675. Lines of boards set on edge and smeared with tangle- 
foot, which had proved very effective in 1906, were placed along the 
lines of adjoining property where the moths were very prevalent. 
During June and July the trees on 23 acres were sprayed with 
arsenate of lead. The trees on the ground at Mystic Lake, Mystic 
pumping station and reservoir, and at the Chestnut Hill and Weston 
reservoirs, were treated in a similar manner. Along the line of the 
aqueducts and at Lake Cochituate the egg clusters of the gypsy moths 
were painted with creosote, and at Lake Cochituate 5,700 trees were 
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banded with burlap. More than 20,000 caterpillars were destroyed 
along the lines of the aqueducts, at Lake Cochituate and the reser- 
voirs in Framingham, Southborough and Clinton. 

Considerable work has been done, particularly along the lines of 
the aqueducts, in cutting underbrush and undesirable trees, as experi- 
ence has shown that the suppression of the gypsy moth is very 
diflScult wherever there is a thick growth of underbrush, and the 
unnecessary trees afford lodging places for the moths and increase 
the cost of maintaining the works. 

Clixton Sewerage. 

The Clinton sewage disposal works were in daily operation through- 
out the year. The quantity of sewage pumped on the j&lter-beds 
was 867,000 gallons per day, an increase of 72,000 gallons per day 
over the preceding year, and of 123,000 gallons per day over the 
average since the plant was put into operation in 1899. This in- 
crease was due to leakage of ground water into the sewers during 
the months of October, November and December, when the rainfall 
was abnormally large. The daily average quantity pumped during 
these months was 1,161,000 gallons, as compared with a daily aver- 
age of 528,000 gallons during the montJa of August. 

Following are statistics relating to the operation of the pumping 
station : — 

Daily average quantity of sewage pumped (gallons), . . . 867,000 

Daily average quantity of coal consumed (pounds), .... 1,457 

Gallons pumped per pound of coal, 595 

Number of days pumping, • . 365 

Cost of pumping : — 
Labor, $1,856 76 

Fuel 1,470 05 

Repairs and small supplies, 1,252 95 



Total for station, f 4,579 76 

Cost per million gallons pumped, }14 47 

Cost per million gallons raised 1 foot high, 28 

The cost of pumping was considerably in excess of that during 
any previous year, due to increased rate of wages, additional labor 
and fuel, due to shorter hours of labor and the larger quantity of 
sewage pumped, and to the cost of new pump plungers, diaphragms 
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and valves. Repairs were made to the ehimney of the pumping sta- 
tion in May, consisting of pointing, painting and oiling the brickwork, 
cleaning and painting the cast-iron cap and cleaning the interior. 

Filter-beds. 

The sewage was applied on the filter-beds in practically the same 
manner as during the preceding year until July 2, when, upon the 
recommendation of the Chief Engineer of the State Board of Health, 
radical changes were made in the method of applying the sewage, 
continuing to the end of the year. 

The eight settling basins into which the sewage is pumped were 
used in rotation continuously throughout the year. During January, 
February and March the sewage was turned througK one of the basins 
for two weeks, when it was drained off and another basin was used. 
During the remainder of the year, until December, two basins were 
used at a time for a period of one week, when they were drained and 
two others put into use ; this method being adopted so as to decrease 
the velocity of the sewage while passing through the basins and thus 
increase the amount of sludge collected. During December two 
basins were used jointly for four weeks, then drained and two others 
put into use. By this method the eight basins can be used to care 
for the sludge during the v^inler, when it is impossible to clean them. 
The sludge accumulated in the settling basins has been given to the 
neighboring farmers, who are becoming from year to year more 
anxious to obtain this material for use on their farms. 

Previous to April 19, at times when the temperature was below 
15 degrees above zero, practically all of the sewage of each day's 
pumping was applied to one of five beds, which had been prepared 
with furrows 3 feet 6 inches apart, the average amount per applica- 
tion being 507,000 gallons, and each bed was used about once in 
nine days. When the temperature was higher than 15 degrees above 
zero the sewage was applied to the other or flat beds for about two 
and one-half hours, the amount per application being 313,000 gal- 
lons, and each bed was used about once in twelve and one-half days, 
which gives an average of about 25,000 gallons per acre per day. The 
amount of sewage applied to a bed at one time during this method of 
application varied with the severity of the winter from one and one- 
half hours to two and one-half hours. As the winter was very cold 
it was necessary when applying sewage to the flat beds to make the 
quantities large, in order to keep the beds open. 
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From April 19 to July 2 the sewage, after passing through the 
settling basins, was applied to one of twenty beds having an area of 
1 acre for a little less than two hours, the amoTint of each applica- 
tion being about 215,000 gallons, and each bed was used about once 
in six days, the average rate being about 37,000 gallons per acre 
per day. 

After July 2, when the recommendations of the Chief Engineer 
of the State Board of Health were put into effect, the sewage was 
applied to one of twenty beds having an area of 1 acre each for 
about thirty minutes, the time being so fixed as to use each bed every 
day, except as it had to be thrown out of service for weeding and 
cleaning. Under this method the amount per application was 64,000 
gallons, and each bed was used about twice in three days, which gives 
an average of about 38,000 gallons per acre per day. At the begin- 
ning of freezing weather aU of the twenty beds were prepared with 
furrows 3 feet 6 inches apart, and have been used on the half -hourly 
basis every day to the end of the year, without experiencing any 
trouble from freezing. 

The results of the chemical analyses of the sewage and effluent 
are given in the following table : — 



[Parts per 100,000.] 



l»OS. 



1903. 



1004. 



1009. 



10O6. 



January 
to Jane, 

1907, 
inclusiye. 



July to 
December, 

1907, 
inclusiTe. 



Whole 
Year 
1907. 



Albnminoid ammonia, sew 

age. 
Albominoid ammonia, effln 

ent 
Per cent, removed, 

Oxygen consumed, sewage 

Oxygen consumed, effluent 

Percent removed. 

Free ammonia, sewage, 

Free ammonia, effluent. 

Per cent, removed. 

Nitrogen as nitrates, effluent 



1.0517 

.0891 

89 

8.86 

1.16 

84 

4.3284 

.6862 

84 

.9815 



.9233 

.0782 

92 

8.65 

1.12 

87 

3.8292 

1.0186 

73 

.4168 



.7967 

.0686 
91 
8.57 

.99 
88 
3.97 

.99 
75 

.4046 



1.1250 
.0787 
93 

13.11 
1.126 
91 

4.7533 
.9588 
80 
.2665 



.8558 

.0955 

89 

9.84 

1.34 

86 

3.5650 

1.2723 

64 

.1445 



1.0000 
.0975 
90.3 

9.39 

1.40 
85.1 

4.0550 

1.6483 
59.4 
.0565 



.6883 

.0513 
92.5 
6.35 

.73 
88.5 
3.6133 

.9868 
72.7 

.2763 



.8442 
.0744 
91 
7.87 
1.07 
87 

3.8342 
1.3176 
66 
.1664 



The changes which have been made in the methods of applying 
the sewage have, to a slight degree, improved the character of the 
effluent, and it is expected that under the present system the beds 
will gradually improve in efficiency. 
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Under the direction of the Chief Engineer of the State Board of 
Health the experiments begun in 1906 have been continued, with a 
view to making further changes in the treatment of the sewage. 

Devices for aerating the sewage as it leaves the settling basins 
have been placed in the outlet manholes. A wooden settling tank 2 
feet deep, 12 feet wide and 42 feet long has been placed between the 
main effluent outlet and the small experimental filter, for the pur- 
pose of allowing the iron in the effluent to deposit in the tank before 
it reaches the experimental filter. 

Six additional pipe wells have been placed over the filtering area 
for use in collecting samples of ground water, and 15 additional 
2-inch tubular pipe wells have been driven for use in locating the 
water table in the filters and for collecting samples. 

The small experimental filter, used for removing the iron from 
the effluent, was resurfaced twice with 6 inches of screened sand, 
and both the experimental filter and the settling tank have been 
covered so that they can be used during the winter. 

The cost of maintaining the filter-beds, exclusive of the cost of 
the experimental work, which amounted to $502.81, has been as 
f dllows : — 

Labor 13,020 78 

Repairs and supplies, 34 40 



Total, 13,055 18 

Cost per million gallons treated, $9 77 

The cost of 'maintaining the beds has been considerably in excess 
of that of previous years, due to the increased rate of wages and 
changes in the method of operation. 

Daily tests of the sewage and effluent, to determine the amount of 
dissolved oxygen and iron, have been made by the' keeper in charge 
of the beds. 

Enginebbing. 

A very large portion of the time of the engineering force is now 
devoted to matters pertaining to the maintenance and operation of 
the works. The more important of these matters are the superin- 
tendence of the operation of the Venturi meters and of the flow of 
water from the several reservoirs through the aqueducts; the deter- 
mination of the quantities of water used in the several municipali- 
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ties ; the tabulation of the records of rainfall as measured at twelve 
stations on the works, of the elevations of the several storage and 
distributing reservoirs, and of the pressures in the mains at different 
points in the Metropolitan District; the making of calculations to 
determine the yield of the several watersheds, the quantities delivered 
by the several aqueducts, the quantities pumped at the several pimip- 
ing stations and the cost of pumping ; the testing of coal and oil ; and 
the examination of the pipes to determine the injury from electro- 
lytic action. 

Appended to this report are tables of contracts giving the amount 
of work done and other information, a long series of tables relating 
to the maintenance of the Metropolitan Water Works, tables show- 
ing the length of main pipes and number of service pipes, meters 
and fire hydrants in the Metropolitan Water District, and a sum- 
mary of statistics for 1907. 

Respectfully submitted, 

r DEXTER BRACKETT, 

Chief Engineer, 
Boston, January 1, 1908. • 
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REPORT OF CHIEF ENGINEER OF SEWERAGE 

WORKS. 



To the Metropolitan Water and Sewerage Board. 

Gentlemen : — The following is a report of the operations of 
the Engineering Department of the Metropolitan Sewerage Works 
for the year ending December 31, 1907. 



Oeganization. 

The engineering organization during the year has been as fol- 
lows : — 

Division Engineers : — 

Frederick D. Smith, . In charge of maintenance and construction^ South 

Metropolitan System, in Quincy and Milton. 



Frank I. Capen, . 



Seth Peterson, 



. In charge of maintenance and construction^ North 
Metropolitan System and extension of the High- 
level Setoer in Brookline and Brighton. 

. In charge of construction, Section 80, including 
air tunnel^ and of Section 81, S.outh Metropoli- 
tan System. 



In addition to the above, there were employed at the end of the 
year 24 engineering and other assistants. 
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METROPOLITAN SEWERAGE DISTRICTS. 

Areas and Populations. 

During the year no changes have been made in the extent of the 
sewerage districts. The area of the North Metropolitan District 
remains at 90.50 square miles, and of the South Metropolitan Dis- 
trict at 100.87 square miles, — a total, inclusive of water surfaces, 
of 191.37 square miles. These districts include the whole or parts 
of 25 cities and towns, as set forth in the following table. 

The populations in the table are based on the census of 1905. 

Table shomng Areas and Estimated PopvkUions within the Metropolitan Sewerage 

District, as of December 31 j 1907. 



CiTT OR Town. 



Area (Square 
Miles). 



Estimated Popu- 
lation. 



a 
I- 

i« 

t 

O 

5Z5 



< 



Arlington, 

Belmont, 

Boston (portions of), 

Cambridge, . 

Chelsea, . 

Everett, . 

Lexington,! . 

Maiden, . 

Medford, 

Melrose, 

Revere, . 

Somerville, . 

Stoneham, 

Wakefield, . 

Winchester, . 

Winthrop, 

Wobum, 



a 
S 

a- 

as 

I 



Boston (portions of) , 

Brookline, 

Dedham,! 

Hyde Park, . 
^Milton, . 

Newton, . 

Qnincy, . 

Waltham, 
.Watertown, . 



Totals, 



5.20 
4.66 
3.45 
6.U 
2.24 
3.34 
5.11 
5.07 
8.35 
3.73 
5.86 
8.96 
^.60 
7.65 
5.95 
1.61 
12.71 



20.39 

6.81 

9.40 

4.57 

12.59 

16.88 

12.56 

13.63 

4.04 



90.50 



100.87 



191.87 



10,340 

4,630 

95,210 

100,740 

38,940 

31,840 

5,010 

40,200 

20,990 

14,990 

14,0U 

73,280 

6,570 

10,850 

8,850 

7,720 

14,470 



161,050 

> 25,280 

7,880 

15,080 

7,440 

38,660 

29,890 

27,720 

12,090 



498,640 



826,090 



828,780 



1 Part of town. 
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METROPOLITAN SEWERS. 

Sewers Purchased akd Constructed and their Connections. 

Within the Sewerage Districts there are now 98.8 miles of Met- 
ropolitan sewers. Of this total, 8.79 miles of sewers, with the 
Quincy pumping station, have been purchased from cities and towns 
of the districts, the remaining 90 miles of Metropolitan sewers and 
other works having been constructed by the Metropolitan boards. 

The position, lengths and sizes of these sewers are given in the 
following tables, together with other data referring to the public and 
special connections with the system : — 

Narih Metropolitan System, 



CiTT OB'^ToWH. 



SiM of Sewers. 



I 

a 

I 



is* 
1^^ 



Boston : — 
Deer Island, 
East Boston, 

Charlestown, 



Winthrop, 
Chelsea, 

Eyerett, 

Maiden, 

Melrose, 
Cambridge, 

Somerville, 

Medford, 

Winchester, 

Stoneham, 
Wobum, 

Arlington, 



e'ytoy, . 
ytoi', . 

6'7"x7'6"tol', . 

y, . . . . 



8'4''x9'2"toV10"x2'4", . 

8'2"x8'10"to4'8''x6'l^ • 

4' ef^x4f 1(/' to V 3", . 
. 4'6"x4M0"tol0", 

ya^'xB'y'toi's", . 

C y'xT' 2'' to V IC'xy S'', . 

i's^xyi^'toio", 
yii^xs's^tors", . 



I'S^tolO", . 

V 10"X2' 4^' to V S", 



1.367 
6.467 

3.282 

2.864 



4 
23 

13 



1' 6" to 10", 



6.128 

2.926 

4.4831 

6.089S 
7.167 

3.471 

6.868 
6.428 



0.010 
0.833 



•1 

6< 

26 
84 



80 



Spicial CoNnacnoHS. 



Character or Location of 
Connection. 



3.6208 



10< 



20 



13 -i 



4 
3 

33 



Shoe factory, 
Navy Yard, . 
Almshouse, . 
Clnb house, • 
Fire Dept. Station, 
Bakery, 

Rendering works. 
Metropolitan Water Works 

blow-ofl^ ... 
Metropolitan Water Works 
bloW'Off, 

Cameron Appliance Co., 
Shnltz-Goodwin Co., . 
Metropolitan Water Works 

blow-off, . 
Private bnildlngs. 
Private buildings. 
Factory, 
Railroad station, 
Slaui^ter-house, . 
City Hospital, 
Tannery, 

Slaughter-houses (3), . 
Car-house, . 
Street railway power house 
Stable, .... 
Rendering works. 
Armory building, 
Private buildings. 
Stable, .... 
Tannery, 
Private buildings. 
Gelatine factory, 
Stable, .... 
Railroad station, . 

Glue factory, 
Private buildings. 
Railroad station, . 
Car-house, . 



a a 
•a § 

IS 



1 

8 



128 
107 



1 
3 



1 Includes .888 of a mile of sewer purchased from the city of Maiden. 

* Includes .736 of a mile of sewer purchased from the city of Melrose. 

' Inclndea 2.631 miles of sewer purcbased trom tihe tovrii ot XtY^^h. 
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North Metropolitan System — Concluded. 





Size of Sewers. 


• 

• 

1 


Public Connec- 
tions, Decem- 
ber 31, 1907. 


Spbgial Connbctioms. 




City or Town. 


Character or Location of 
Connection. 


Number in 
Operation. 


Belmont.i . 
Wakefield,! . 
Eevere, 


4' to 8' 


0.048 


3 

1 
2 


- 


: 


• 


58.566« 


242 


396 



South Metropolitan System. 



Boston ( Back Bay) , 



Boston (Brighton), 

Boston (Dorches- 
ter). 

Boston (Roxbnry), 

Boston (West Rox- 

bury). 
BrooKline, 
Dedham, 
Hull, . 

Hyde Park, 

Milton, . 
Newton, 
Quincy, 
Waltbaro, 
Watertown, . 



e' 6" to y 9", . 



y 9"x6' 0" to 12", . 

3'X4' to 2' 6"x2' 7", 

6'6"x7',4'0", . 

9'3"XlO'2''tol2", . 

6^ 6"x7' 0" to y 6", 
4'x4'l"to3'«''x3^10", . 
60" pipe, . . . . 

10'7"xll'7" to 4'x4'r', 

ll'xl2'to8", . \ 
4'2"x4'9"tor3", . 
11' 3"xl2' 6" to 24" pipe, 

3'6"X4' 

4' 2"X4' 9" to 12", . 





r 


1.5008 


'] 


4.1184 


n^ 

f 


2.8705 


sJ 


1.430 


V 
/ 


7.427 


A 


1.435 
2.850 
0.750 


2^ 
6 


4.527 


6 

4 
1 
5 


3.600 
2.911 
6.580 
0.001 
0.7508 


40.249 


84 



Private house, . . . . 
Administration building, 
Boston Park Department, . 
Simmons College buildings, . 
Art Museum, .... 

Abattoir, 

Chocolate works. 

Machine shop 

Paper mill. 
Private buildings, . 

Parental pchool, 

Lutheran Evangelical Church, 

Private buildings, . 



Mattapan Paper Mills, 
Private buildings, . 



Private houses, 



Factories, 



1 
1 
2 
3 
2 
1 
1 
2 

1 
1 

4 



1 
2 

2 
2 



27 



! The Metropolitan sewer extends but a few feet into the towns of Belmont and Wakefield, 
s Includes 2.787 miles of Mystic River valley sewer in Medford, Winchester and Woburn, run- 
ning parallel with the Metropolitan sewer. 

8 Includes .355 of a mile of sewer purchased fi*om the city of Boston. 

4 Includes .026 of a mile of sewer purchased from the town of Watertown. 

5 Includes 1.24 miles of sewer purchased from the city of Boston. 

8 Includes .025 of a mile of sewer purchased from the town of Watertown. 



Cost of Construction. 

[To December 31, 1907.] 

The cost of the 98.8 miles of Metropolitan sewers enumerated 
above, including seven stations, siphons and appertaining structures, 
may be summarized as follows : — 



North Metropolitan System, 
South Metropolitan System, 



16,146,028 16 
8,182,671 79 
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Information relating to areas^ populations, local sewer connections 
and other data for the whole Metropolitan Sewerage District appear 
in the following table : — 

Noiih Metropolitan District. 



Are* 
(Bquure 
MilM). 



90.60 



Batimttted 

Total 
Popnlmtion. 



MUetof 

Local Sewer 

oonneotod. 



Estimated 

Population 

contributing 

Sewage. 



Ratio of 

Contributing 

Population 

to Total 

Population 

(Per Gent.). 



408,640 



624.74 



422,065 



84.6 



GONKXCnONS MAD> 

wrrH Mbtro- 
POLirAN Sbwbbs. 



PubUc. 



242 



Special. 



396 



South Metropolitan District. 


100.87 


325,090 


479.51 


188,150 


57.9 


84 


27 




1 


Entire Metropolitan Districts 






191.87 


828,780 


1,104.25 


610,215 


74.1 


326 


423 



Of the estimated gross population of 823,730 on December 31, 
1907, 610,215, representing 74.1 per cent., were on that date con- 
tributing sewage to the Metropolitan sewers, through a total length 
of 1,104.25 miles of local sewers owned by the individual munic- 
ipalities. These sewers are connected with the Metropolitan System 
by 326 public and 423 special connections. It appears, also, that 
there has been during the year an increase of 42.19 miles of local 
sewers connected with the Metropolitan System, and that 7 public 
and 16 special connections have been added. 



Pumping Stations and Pumpage. 

The following table shows the average daily volume of sewage 
lifted at each of the six Metropolitan pumping stations during the 
year, as compared with the corresponding volumes for the previous 
year : — 
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PiTMPiNO Station. 



Ayxbaob Daily Pumpaob. 



Jan. 1, 1906, 

to 
Dec. 31, 1906. 



Jan. 1, 1907, 

to 
Dec. 31, 1907. 



Increase during 
the Year. 



Deer Island, 

East Boston 

Charlestown, .... 

Alewif e BrooK, 

Quincy 

Ward Street (actual gallons pumped), 



(Gallons. 
58,100,000 

56,100,000 

30,500,000 

3,451,000 

8,528,000 

20,800,000 



Gallons. 


Gktllons. 


64,300,000 


6,200,000 


62,300,000 


6,200,000 


32,600,000 


2,100,000 


4,123,000 


672,000 


3,615,000 


87,000 


21,200,000 


400,000 



Per Cent. 
10.7 

11.1 

6.9 
19.5 

2.5 

1.9 



CONSTEUCTIOK 

NORTH METROPOLITAN SYSTEM. 

Extension of the Metropolitan Sbwecr in the City of Maxden, 
(authorized by Chapter 319 of the Legislative Acts of 



1906). 



Section dJf, Maiden Extension, 

Division Engineer in Charge, — Frank I. Capen. 
Contractor, — T. H. Gill & Co. 



At the beginning of the year the work was practically completed, 
as noted in the last annual report, except for minor repairs to sur- 
faces in private lands and resurfacing of streets. 

Sewage was turned into the section January 5, 1907, and since 
that date it has been in use as part of the North System. 

About May 1, the necessary repairs were made over the line of the 
sewer in private lands, and the streets resurfaced and paved. 



Timber Bulkhead in Chelsea Creobk:. 

. During the year a timber bulkhead has been constructed on the 
bulkhead lines of Chelsea Creek, at the northerly side of a lot on 
Chelsea Street near the Chelsea Street Bridge, East Boston, owned 
by the Commonwealth and occupied since its purchase as a site for 
locker and stable buildings for the North Metropolitan maintenance 
uses. 

The lot as acquired included 52,000 square feet to the pier-head 
line of Chelsea Creek, as established by the United States Govern- 
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ment. Of this amount all but about 10,000 square feet was in tidal 
flats. The bulkhead as constructed encloses most of the flats. The 
lot when filled to the limits of the bulkhead will have an area of 
38,600 square feet. 

Permission for the construction of this bulkhead was granted by 
the Harbor and Land Commission May 17, 1907, under license No. 
3172, and by the United States Government June 1. A contract 
for building this was made with Lawler Brothers July 16, 1907. 
Work was begun August 5, and completed September 3. 

The bulkhead is of 4-inch hard pine, driven about 4 feet into the 
hard clay bottom of the creek, with spruce piles and spur shores, 
spaced 6 feet on centres. 

The top of the bulkhead is about 6 feet above high water of the 
creek. The total length of bulkhead constructed was 359 feet. 
The tidal flats now enclosed by the bulkhead are being filled with ashes 
from the Metropolitan pimiping stations and waste material de- 
posited by the Boston street department. Approximately one-third 

the enclosed area is now filled to about the elevation of nearby streets. 
> 

SOUTH METROPOLITAN SYSTEM. 

ExTBNSIOlSr OF THE HiGH-LBVEL SeWEB THROXTGH Wb8T RoXBTTBY, 

Beooklinb and Brighton. 

This extension, authorized by chapter 406 of the legislative Acts 
of 1906, involves a length of 5.64 miles of main sewers, varying 
from 7 feet in diameter to 5 feet in diameter, and extending from 
Jamaica Plain, in West Eoxbury, through Brookline and Brighton 
to Oak Square in Brighton, as outlined in detail in the last annual 
report. 

For convenience in arranging contracts and records, this length 
has been divided into sections, numbered from 80 to 86, inclusive. 

At the date of the last report construction was in progress on Sec- 
tion 80, located in West Eoxbury. On account of its peculiarly 
dangerous character, construction on this section is being carried on 
by the Board by day labor, under direction of the Engineer. 

During the year construction by contracts and day labor through 
West Eoxbury, Brookline and Brighton, to within 2,500 feet of Oak 
Square, has been in progress, involving what has been known as Sec- 
tions 80 to 85, inclusive. 



I - 



L 
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To date, 2.24 miles of this extension have been completed, and the 
sections now completed and under contract provide for about 4.25 
miles. Section 86, near Oak Square, Brighton, it is anticipated will 
be placed under contract early in the coming spring. . 

Section 80, West Roxbury and, Brookline. 

Division Engineer in Charge. — Sbth Peterson. 

Superintendent of Construction hy Bay Labor. — Chaeles A. Hason. 

This section extends from a branch in the existing bellmouth at 
the comer of Perkins and Day streets, along Perkins and Chestnut 
streets, in West Roxbury, passing Jamaica Pond, to a point in Chest- 
nut Street about 15 feet beyond the Brookline town line, — a length 
of 3,123 feet. 

The section is wholly in tunnel, at depths varying from 70 feet 
to 20 feet below the street surfaces. Passing Jamaica Pond the ex- 
cavation is 35 feet below the ordinary water surface of the pond. 

Owing to the peculiarly dangerous character of the work, it is 
being constructed by the Board by day labor and by pneumatic 
process, under the direction of Charles A. Haskin, pneumatic ex- 
pert. 

At the date of the last report a shaft leading down to the tunnel 
had been completed at a point 475 feet east of Jamaica Parkway, 
and tunnel headings had advanced about 70 feet both east and west 
from this shaft. 

At the date of this report the east heading Jias advanced 1,230 
feet from the shaft, and is now about 100 feet from the bellmouth 
at Center Street, which is to be the end of the section. 

An air pressure from 6 to 8 pounds per square inch in excess of 
the atmospheric pressure has been maintained in this heading. For 
600 feet the excavation has been in sand, gravel, quicksand and clay, 
with occasional boulders and short lengths of ledge. At this distance 
from the shaft solid ledge appeared in the bottom of the headings, 
and for a lengtt of 150 feet the tunnel heading advanced into the 
sloping face of the ledge. At the distance of 800 feet from the 
shaft the excavation was in solid ledge of Roxbury pudding-stone, 
and has so continued for 425 feet, and will, doubtless, so continue 
to the end. 

It is estimated the excavation will be completed in this heading 
about the middle of February^ 1908. 
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To minimize the shocks from blasts on buildings near the line of 
the tunnel, the air pressure has been maintained in the heading while 
rock excavation has been in progress. 

The average progress of the excavation has been 22 feet per 
week; the maximum progress of the excavation has been 41 feet 
per week; the average diameter of rock tunnel has been 10 feet. 

The masonry lining of the tunnel has been completed in this head- 
ing to a point 885 feet from the shaft. The completed sewer is 7 
feet in diameter, of circular cross-section, with not less than 12 inches 
in thickness of Portland brick walls. 

In the solid ledge the masonry lining has not been placed. It is 
anticipated that this will be of concrete and will be completed as 
early as May 1, 1908. 

The westerly heading has advanced at the date of this report 1,330 
feet from the shaft, and about 620 feet remain to be completed. It 
is probable that this will be completed as early as May 1, 1908. 
The excavation has been through fine sand, coarse gravel and quick- 
sand, in alternate layers, with occasional boulders. An air pressure 
of about 6 pounds per square inch in excess of atmospheric pressure 
was maintained in this heading near the shaft, gradually increasing 
to 12 pounds near Jamaica Pond at the end of the year. Average 
progress of excavation, 24 feet per week; maximum progress of ex- 
cavation, 42 feet per week. 

The masonry lining in this heading has been completed to the end 
of the heading. The sewer is 7 feet in diameter, with not less than 
12-inch Portland brick walls. 

The total weekly progress for the whole section has been : average 
per week, 46 feet; maximum per week, 83 feet. 

Section 81, BrooMine. 

Division Engineer in Charge. — Seth Petbkson. 

Contractors, — Bkuno & Petitti, Contract No. 60 (Sta. to 21 + 40). Hugh 
Nawn Contracting Company, Contract No. 61 (Sta. 21 + 40 to 34 -|- 15) . 

This section extends from near the town boundary line of Brook- 
line, at Chestnut Street, along Chestnut, Kendall and Cypress streets, 
to Boylston Street in Brookline, — a distance of 3,415 feet. 

Two contracts have been made for this construction, one extending 
from the town line along Chestnut and Kendall streets, a distance of 
2,140 feet, with Bruno & Petitti. The sewer for this length is lo- 
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cated about 20 feet to its water line below the street surface. The 
excavation is expected to be largely in sand, gravel and clay, with 
considerable water. 

The contract was made November 27, 1907. On account of the 
severe weather (Ws the winter, the Board permitted the contractor to 
delay starting on this work until March 1, 1908. 

A second contract, extending from Kendall Street, through Cypress 
Street, to Boylston Street, a distance of 1,275 feet, was made with 
the Hugh Nawn Contracting Company on November 25, 1907. Of 
this length, 940 feet wiU be in tunnel, in earth and Eoxbury pudding- 
stone, and 335 feet in open trench. Work in the open cut section 
was started December 2, 1907, on the south side of Boylston Street. 
At the date of this report 130 feet of trench have been excavated to 
grade. The excavation at this location has a depth of about 25 feet, 
— 20 feet in sand, gravel and clay. The bottom 5 feet is in Rox- 
bury pudding-stone. The excavation has been handled by bucket 
excavators. Considerable water has been found in excavation. 

A shaft about 12 feet square for tunnel heading was started De- 
cember 5, 1907, at the comer of Kendall and Cypress streets. At 
the date of this report the shaft has been completed to a depth of 
about 35 feet, and a tunnel heading started in a northerly direction. 

The sewer along the whole length of this section is to be of horse- 
shoe cross-section, 7 feet high and 6 feet 6 inches wide. The masonry 
walls of the sewer are to be of Portland concrete, from 12 inches to 
15 inches in thickness. At the date of this report no masonry has 
been placed in the section. 

Section 82^ BrooJcline. 

Division Engineer in Charge, — Feank I. Capen. 

Contractors, — T, J. O'Connell, Contract No. 57 (Sta. + 30 to 13 + 50). 
T. J. O'Connell, Contract No. 55 (Sta. 30 + 50 to 48 + 50). James 
Driscoll & Son, Contract No. 56 (Sta. 13 + 50 to 30 + 50). 

This section extends from Boylston Street, along Cypress Street, 
Brington Eoad, private lands, Brookline Playground, Davis and 
Gorham avenues, Greenough, Washington and Park streets, to Beacon 
Street, — a distance of 4,830 feet. 

Three contracts have been made for this construction ; one extend- 
ing from Boylston Street to Davis Avenue, with T. J. O'Connell, 
dated July 9, 1907, for a length of 1,320 feet. Work on this con- 
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tract was begun July 18, at Davis Avenue. The excavation had an 
average depth of 18 feet, in sand, gravel and clay. In the Brook- 
line Playground, for a length of about 200 feet, very fine sand was 
encountered. Not a large amount of water was found in the excava- 
tion. It was handled by a 4-inch centrifugal pump, electrically op- 
erated at a well on Davis Avenue. This pump controlled the ground 
waters to the crossing of the Boston & Albany Railroad. The exca- 
vation was handled by bucket excavators from Davis Avenue to the 
railroad. The excavation under the railroad and Village Brook was 
made without the aid of machinery. Through private lands and 
Brington Road the excavation was handled by bucket excavators, to 
near Cypress Street. In Cypress Street and for a short length in 
Brington Road, Roxbury pudding-stone was found for a depth of 
about 6 feet at the bottom of the trench. This rock excavation was 
found for a length of about 150 feet, and over this length of trench 
the excavation was handled by a framed derrick on platform. 

No large amount of water was found in the excavation between 
Boylston Street and the railroad. It was handled from a weU on 
private lands near Brington Road by a 4-inch centrifugal pump, 
electrically operated. The excavation on this length of the section 
was completed about the middle of December. 

The sewer for this length is 6 feet 6 inches wide and 7 feet high, 
of horseshoe cross-section. It is built of Portland concrete, with 
walls about 12 inches in thickness. Passing under the branch of the 
Boston & Albany Railroad the masonry was increased to about 16 
inches in thickness and reinforced with twisted steel. Passing under 
Village Brook the section was widened to 8 feet and the arch de- 
pressed so that the sewer had a height of 5 feet and 6 inches. The 
walls of the sewer were increased to 16 inches in thickness and the 
section reinforced with twisted steel. 

For a length of about 100 feet, in Brington Road, the local 8-inch 
sewer was relaid on the side of the Metropolitan Sewer. The ma- 
sonry was completed on this contract and trenches backfilled late in 
December. On account of the severe winter conditions, repairs to 
surfaces of streets and in private lands will be made in the spring. 

A second contract, for construction of part of this section, was 
made with James DriscoU & Son, on May 21, 1907, for a length of 
1,700 feet, in Gorham Avenue, Greenough and Washington streets. 
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from Davis Avenue to Park Street. Work on this contract was 
begun June 4, 1907, at Davis Avenue. The excavation had an 
average depth of 22 feet, with a maximum of 26 feet in Greenough 
Street For a length of about 400 feet in Greenough Street the ex- 
cavation was in hard, compact gravel and clay. On the remainder 
of the contract the excavation was in clean sand and gravel of such 
character that it was used in the masonry of the sewer. But very 
little water was found anywhere in the section; such as was found 
was handled in a well at Davis Avenue, and lifted by a 4-inch cen- 
trifugal pump, electrically operated, the same as used by T. J. 
O'Connell, before noted. The excavation throughout practically the 
whole contract was carried out by bucket excavators. The excava- 
tion was completed about December 1. For a length of 30 feet near 
the comer of Greenough Street and Gorham Avenue, passing an elm 
tree of great size, the excavation was in tunnel. 

The sewer for the 1,700 feet of this contract is of horseshoe cross- 
section, 6 feet 6 inches wide and 7 feet high. The invert is built 
entirely of Portland concrete, with walls about 12 inches in thick- 
ness. The arch is of Portland brickwork, 8 inches thick, reinforced 
with concrete spandrels for about three-fourths its height. Passing 
under a brick sewer of the town of Brookline, at the comer of Wash- 
ington and Park streets, the masonry sefction of the sewer was in- 
creased to 8 feet in width and the arch depressed to 5 feet and 6 
inches in height The walls of the concrete invert in the modified 
section were about 16 inches in thickness and the brick arch 12 
inches. This section was further reinforced with twisted steel rods. 

Work on this contract was completed at the date of this report, 
except for repairs to street surfaces and sidewalks, which, owing to 
frozen winter conditions, will be delayed until spring. 

A third contract for construction on this section was made with 
T. J. O'Connell on May 29, 1907, for a length of about 1,800 feet 
in Park Street, from Washington Street to Beacon Street. Work on 
this contract was begun June 8. The excavation was in dry sand 
and gravel, with an average depth of 24 feet and a maximum depth 
of 28 feet near Beacon Street. The excavated material was of such 
character that it was used in the masonry of the sewer. The exca- 
vation was handled for practically the whole contract by bucket ex- 
cavators of the cableway type. The excavation was practically dry. 
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The underdrain under the sewer was eoimeeted with a deep drain 
of the town of Brookline, near Washington Street, thus avoiding 
any lifting of ground waters by the contractors. 

The sewer for the whole length of this contract is 6 feet 3 inches 
wide and 6 feet 6 inches in height, of horseshoe cross-section. The 
invert is of Portland concrete, with walls about 12 inches in thick- 
ness. The arch is of Portland brickwork, 8 inches thick, reinforced 
with concrete spandrel walls for about three-fourths its height. 

The excavation on the contract was completed December 7, and 
December 26 the contract was completed, except for minor repairs 
to street surfaces and sidewalks that the winter conditions will delay 
until spring. 

Quite an extensive caving in of the trench occurred at a point 
about 30 feet north of Marion Street. On August 12, about 6 p.m., 
40 feet of this trench collapsed, carrying with it the local sewer, 
water pipe and gas pipe, and settling the street from curb to curb. 
Nobody ^as injured and the damage to local pipes was not extensive. 

Day Work, passing Town Sewer in ParJc Vale, between Station 31 

+01 and 31+16. 

Crossing Park Street, at* Park Vale, the town of Brookline has a 
storm sewer 4 feet 6 inches in diameter. This drains a large and 
important area of the town. The Metropolitan Sewer in Park Street, 
part of Section 82, crosses this sewer. The construction was such 
as to require important modification of a short length of the town 
sewer. It was found advisable to construct by day labor a length 
of 16 feet of the Metropolitan Sewer passing this town sewer. Work 
was begun April 11, 1907, and completed June 12. A length 
of 18 feet of this storm sewer was removed and two 10-foot lengths 
of 36-inch cast-iron water pipe substituted, with concrete reducing 
sections at the ends of the pipes, connecting them to existing con- 
struction. 

This permitted the standard 6 foot 3 inch by 6 foot 6 inch Met- 
ropolitan Sewer of horseshoe cross-section to be constructed over the 
town drain. 

The invert of the Metropolitan Sewer for this length has 12-inch 
Portland concrete walls, lined with 4-inch Portland brickwork. The 
arch is of 8-inch Portland brickwork, reinforced to about three-fourths 
ol its height with concrete spandrel walls. The 36-inch water pipes 
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are embedded in a mass of concrete extending about 6 inches outside 
the pipes. 

At the request of the Town Engineer of Brookline, a 12-inch pipe 
sewer about 18 feet in length was laid parallel to the storm drain on 
its northerly side, and at a depth of 2 feet below it, to provide for 
future local drainage. Manholes were built upon either side of the 
Metropolitan Sewer, giving access to the storm sewer for purposes of 
inspection and maintenance. 

Change of Water Pipe in Park Street, made Necessary by the Con- 
struction of Section 82 of the High-level Sewer. 

The High-level Sewer in Park Street is located on the westerly 
side of the street about 4 feet from the curb line. The street for its 
entire length contains a 24-inch water main, a 15-inch local sewer, 
a 6-inch water pipe and a 4-inch gas pipe. The location selected for 
the Metropolitan Sewer was obstructed by a 6-inch water pipe which 
supplied Park Street and the adjacent district. It was deemed ad- 
visable to relocate the water pipe on the easterly side of the street 
to avoid possible damage to it during the construction of the sewer. 

On January 18, 1907, an agreement was made by the Board with 
the Superintendent of Water Works of the town of Brookline to place 
a new 6-inch water pipe in the street and to make the necessary 
changes in the house connections and fire seryice. The work in- 
volved about 1,800 feet of pipe; it was begun on March 30, 1907, 
and completed on Jime 1, before the contract for the High-level 
Sewer in Park Street was awarded. 

The old pipe taken out during the construction of the sewer has 
been stored on the Ward Street pumping station lot. 

Section 83, BrooJcline. 

Division Engineer in Charge. — Frank I. Capen. 

Contractors. — Charles G. Craib & Co., Contract No. 54 (Sta. 16 -f- 64 to 24 
-h 64). T. J. O'CONNELL, Contract No. 62 (Sta. to 16 -f- 64). 

This section extends through Winchester Street and private lands, 
from Beacon Street, to near Columbia Street, — a total distance of 
2,464 feet. It is wholly in tunnel, at depths ranging from 30 feet 
to 50 feet below the surface. 

Two contracts have been arranged for this construction, one with 
Charles G. Craib & Co., dated April 10, 1907, for a length of ^QCi 
feet, extending from a point on WincTaeatex S\.Tee\,,Tia^'t:'YxiSiet^^*^^^^^ 
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westerly through Winchester Street, beyond Thomdike Street, thence 
in private land to a point near Columbia Street. Work on this sec- 
tion was begun April 23, 1907, at a shaft about 12 feet square, in 
private land near Columbia Street, 23 feet from the end of the sec- 
tion. 

The excavation of this shaft was about 30 feet in depth, in sand, 
gravel and clay, and was completed May 11, 1907. Headings were 
started from this shaft in an easterly direction towards Columbia 
Street May 13, and completed May 17. 

A heading was started in a westerly direction towards Winchester 
Street May 20, 1907, and extended to a point 327 feet beyond the 
shaft This heading was completed September 3. 

A second shaft, about 12 feet square, located on Winchester Street, 
about 45 feet north of Fuller Street, was started April 29, 1907. The 
excavation was in sand, gravel and clay to a depth of 45 feet, and 
was completed May 15. 

A heading extending northerly along Winchester Street from this 
shaft was started May 30, 1907, and was completed to a point 406 
feet from this shaft on August 13. A heading south from this 
shaft was started September 16 and extended to a point 33 feet from 
the shaft on September 19. 

The excavation in the tunnel heading was in sand, gravel and clay, 
with a small amoimt of water, lifted by 2-inch piston pumps in the 
shafts. The excavated material was lifted by small derricks at the 
shafts. 

For a length of 200 feet, about midway between the shafts, boul- 
ders of large size were encountered in the headings. The tunnel head- 
ing was about 9 feet high and 9 feet in width, involving about 3 
cubic yards of excavation per linear foot. The headings were 
sheathed with 2-inch lagging, with posts and caps 4 feet 6 inches 
apart. 

The completed sewer is 5 feet 9 inches vnde and 6 feet in height. 
The masonry walls of the sewer are of concrete and the tunnel head- 
ings, as outlined above, are of such dimensions as to yield not less 
than 12 inches of concrete at any point. 

The placing of this concrete began July 3, 1907, and was com- 
pleted November 15. The shaft near Fuller Street has not been 
filled to date but is stiU in use by other contractors on other por- 
tions of the section. The shaft on private lands near Columbia 
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Street was filled about December 1. The masonry of the sewer was 
built across the shaft, and the arch reinforced to a depth of about 
3 feet with concrete. 

A second contract for a portion of this section in Beacon and 
Winchester streets, between Park Street and Fuller Street, was made 
with T. J. O'Connell Novanber 26, 1907, for a length of 1,664 
feet. A shaft in Beacon Street, at the end of the section, about 12 
feet square, for tunnel heading, was started December 4, and com- ^ 
pleted December 9, to a depth of about 30 feet. A tunnel heading 
was started in a northerly direction December 10. At the date of 
this report about 66 feet have been excavated in dry sand and graveL 

A shaft in Winchester Street, about 800 feet north of Beacon 
Street, was started December 5, 1907, and completed December 17, 
to a depth of about 32 feet; tiie shaft is 12 feet wide and about 16 
feet in length. 

A heading northerly from the shaft was started December 19, 
1907, and at the date of this report has advanced about 30 feet. A 
southerly heading was started December 19, and driven about 
30 feet at the date of this report The excavated material in both 
headings was sand and day with considerable water. Work was 
begun December 4 on the extension of the heading southerly from a 
shaft near Fuller Street, left by Charles G. Craib & Co., before noted. 
About 25 feet of excavation have been completed in the heading in 
sand and clay. A small amount of water has been found in the head- 
ing. The headings are about 9 feet high and 9 feet wide, sheathed 
with 2-inch plank, with posts and caps about 4 feet 6 inches apart. 
About 50 feet of the masonry lining of the tunnel have been placed. 

The completed sewer is 6 feet high and 5 feet 9 inches wide; 
the masonry is of Portland concrete and the walls are not less than 
12 inches in thickness. 

Section 8U, BrooJcline and Brighton. 

Division Engineer in Charge, — Feank I. Capen. 
Contractor, — D. F. O'Connell, Contract No. 53. 

This section extends from near Winchester Street, through private 
lands and Columbia Street in Brookline, and in Harlan Street, pri- 
vate lands and Commonwealth Avenue in Brighton, to near Allston 
Street, — a distance of 2,168 feet. 

The contract for the construction was made with D. F. O'Connell, 
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dated April 9, 1907. Work on the contract was b^nn April 23, in 
private land near Columbia Street. The excavation had an average 
depth of 16 feet, largely in sand, gravel and day. Between Station 
3+01 and Station 6+15, passing a pocket of peat, the sewer was 
supported on concrete piles 12 inches square, reinforced with four 
%-inch square steel rods. The piles were made in forms on a plat- 
form outside the trench, and when thoroughly hardened were driven 
with an ordinary drop-hammer pile driver. Where the pile founda- 
tion was placed, the sewer was further strengthened by Eansome 
twisted steel bars, % of an inch square, laid longitudinally in the 
arch, sidewalls and invert of the sewer, about 18 inches centre to 
centre. Three twisted steel rods % of an inch square were placed 
over each pile bent. 

No large amount of water was found in the excavation. It was 
handled from a well in Columbia Street, near the lower end of the 
section, by a 4-inch centrifugal pump, electrically driven. For a 
length of about 830 feet in Columbia Street an 8-inch local sewer, 
with branches every 25 feet, was laid on the side of the Metropolitan 
Sewer to provide for the sewage of that side of Columbia Street, cut 
off from the existing local sewer by the Metropolitan Sewer. From 
Kenwood Street to near Columbia Place and southerly on Russell 
Street from Columbia Street about 330 feet the street grades were 
raised a maximum of about 3 feet. The surplus earth from the exca- 
vation was used in filling these streets, under an agreement with the 
town of Brookline. 

The excavation of this section was completed about the middle of 
November. The sewer for this section is 5 feet 9 inches wide by G 
feet high, of horseshoe section. It is built of Portland concrete, with 
the wall about 12 inches in thickness. The masonry was completed 
and the trench backfilled about the first of December. For a length 
of about 120 feet at the end of the section the excavation was in slate 
rock at an average depth of 17 feet below the surface. 
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Section 85, Brighton. 

Division Engineer in Charge. — Frank I. Capen. 

Superintendent of Construction by Day Labor. — Chas. A. Hasktn (Sta. to 

11 + 42). 
Contractors. — Geo. M. Bbynk Company, Contract No. 63 (Sta, 11 + 42 to 24 

+ 00). D. F. CCONNELL Co., Contract No. 64 (Sta. 24 + 00 to 47 + 00). 

Hugh Nawn Contracting Company, Contract No. 65 (Sta. 47 + 00 to 

63 + 50). 

This section extends from near Allston Street, along Common- 
wealth Avenue, Warren, Cambridge and Washington streets, to near 
Lake Street, — a distance of 6,350 feet. The lower portion of this 
section was constructed by the Board by day labor. Three contracts 
have been made for the construction of the remainder of the section. 

Work was begun by the Board January 5, 1907, at a shaft about 
12 feet square, in Commonwealth Avenue, near Allston Street. The 
excavation of this shaft was about 40 feet in depth, partly in sand, 
gravel and clay and partly in rock, and was completed February 22. 
A heading was started from this shaft in a westerly direction 
towards Warren Street February 23, and extended to a point 548 
feet beyond the shaft. This heading was completed August 14. 

A heading was started in an easterly direction towards Allston 
Street February 23, 1907, and extended to a point 601 feet beyond 
the shaft. This heading was completed August 7. 

The excavation in the tunnel headings was largely in rock. For 
a distance of about 200 feet near the shaft disintegrated slate was 
encountered. The remainder of the rock excavation was in sand- 
stone. For a length of about 300 feet, at Allston Street, the excava- 
tion was wholly in clay. A small amount of water was found and 
lifted by a small piston pump in the shaft. The excavated material 
was lifted in buckets at the shaft and conveyed to a rock crusher 
where the more suitable rock was crushed for concrete pur- 
poses. The tunnel headings were about 9 feet high by 9 feet in 
width, involving about 3 cubic yards of rock excavation per linear 
foot. A portion of the arch of the east heading farthest from the 
shaft required timbering, to retain loose, disintegrated rock. 

The completed sewer is 5 feet 9 inches wide and 6 feet in height. 
The masonry walls of the sewer are of concrete, and the tunnel head- 
ings are of such dimensions as to yield not less than 12 inches of 
concrete at any point. The placing of this concrete in the east head- 
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ing began Augu£t 10, 1907, and was completed 'November 16. The 
ooncrete in the west heading was pbioed between Angnst 15 and Octo- 
ber 23. A manhole was constructed in the shaft and the shaft was 
completely backfilled about December 1. 

A ocmtract for a portion of this section in Warren Street was made 
with the Geoige M. Bryne Company, dated Xovember 27, 1907, for 
a length of 1,252 feet At the date of this report the contractor's 
operations have been confined to erecting plant and necessary build- 
ing for his machinery. 

A contract for a portion of this section in Warren, Cambridge and 
Washington streets was made with the D. F. O'Connell Company, 
dated November 25, 1907, for a length of 2,300 feet A shaft about 
12 feet square for tunnel headings was started December 11, on Cam- 
bridge Street at Elko Street. At the date of this report this shaft 
has been excavated to a depth of about 38 feet. 

The contract for the portion of this section in Washington Street 
was made with the Hugh Nawn Contracting Company, dated No- 
vember 25, 1907, for a length of 1,650 feet. A shaft about 12 feet 
square for tunnel headings was started December 2, on Washington 
Street, 200 feet west of Foster Street At the date of this report the 
shaft has reached a depth of about 42 feet. 

The sewer involved in these three contracts is to be of horseshoe 
cross-section, 6 feet high and 5 feet 9 inches wide. The masonry 
walls of the sewer will be of Portland concrete not less than 12 inches 
in thickness. At the date of this report no masonry has been placed 
under any of these contracts. 

Additional Pumping Plant at Quincy Station. 

The two new horizontal tubular boilers and the 10,000,000-gallon 
Lawrence centrifugal pump and engine described in last year's re- 
port in course of installation were completed March 1, 1907. Capac- 
ity and eflSciency tests Indicate that the plant fully satisfies the 
guarantees of the builders. 

This addition to the pumping plant of this station has been used 
during periods of flood and has given very satisfactory results. 
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MAINTENANCE. 

Scope of Wobk and Fobob Employed. 

The maintenance of the Metropolitan Sewerage System includes 
the operation of seven stations and 98.8 miles of Metropolitan sewers, 
receiving the discharge from 1,104.25 miles of town and city sewers 
at 326 points, together with the care and study of inverted siphons 
under streams and in the harbor. 

The permanent maintenance force of 140 men includes 83 engi- 
neers and other employes at the pumping stations, and 57 men em- 
ployed on actual sewer maintenance and care of pumping station 
grounds. In the three following tables the use of the completed 
systems and other data are shown : — 
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CAPACITY AND RESULTS. 

The following tables summarize the pumping records for the year 
for the Metropolitan Sewerage stations : — 

NoBTH MBrrBOPOLiTAN Systeim. 

Deer Island Pumping Station, 

At this station are three submerged centrifugal pumps, with im- 
pellers or wheels 8.25 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Corliss type. 

Contract capacity of pumps: 45,000,000 gallons each, with 19-foot lift. 
Average duty for the year: 56,500,000 foot-pounds. 
Average quantity raised each day: 64,300,000 gallons. 

Force employed: 4 engineers, 4 firemen, 3 oilers, 3 screenmen and 1 relief, screen- 
man. 
Coal used: first-quality Cumberland, costing from $3.95 to $4.98 per ton. 



TabU of Approximate QtLantities, Lifts and Duties at the Deer Island Pumping 

Station of the North Metropolitan System. 



Months. 


Total 
Pumpage 
(GallonB). 


Average 

per Day 

(Gallons). 


Minimum 

Day 
(Gallons). 


Maximum 

Day 
(Gallons). 


Average 

Lift 
(Feet). 


Average 

Duty (ft.-lb8. 

per 100 lbs. 

Coal). 


1907 

January, . 


• 

• • 


2,276,100,000 


73,400,000 


60,800,000 


114,900,000 


10.91 


69,600,000 


February, 






1,909,100,000 


68,200,000 


67,000,000 


83,100,000 


10.77 


69,700,000 


March, . 






2,163,100,000 


69,800,000 


67,300,000 


86,500,000 


10.96 


66,200,000 


April, 






2,328,400,000 


77,600,000 


69,600,000 


117,700,000 


11.41 


61,200,000 


May. . . 






1,896,600,000 


61,200,000 


64,600,000 


88,200,000 


10.67 


67,800,000 


Jane, 






1,641,600,000 


64,700,000 


42,600,000 


86,500,000 


10.66 


63,200,000 


July, 






1,482,000,000 


47,800,000 


42,600,000 


67,400,000 


10.22 


61,400,000 


August, . 






1,377,800,000 


44,400,000 


39,600,000 


48,800,000 


10.02 


62,700,000 


September, 






1.663,600,000 


66,600,000 


38,300,000 


127,400,000 


10.44 


66,000,000 


October, . 






1,881,800.000 


60,700,000 


47,600,000 


89,000,000 


10.61 


56,200,000 


November, 






2,279,100,000 


76,000,000 


61,600,000 


146,100,000 


11.19 


65,900,000 


December, 






2,536,700,000 


81,800,000 


66,700,000 


108,600,000 


11.67 


59,300.000 


Total, 


23,434,700,000 


- 


- 


- 


- 


- 


Average, . 






- 


64,300,000 


61,600,000 


96,200,000 


10.79 


66.500,000 
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16.96 


62,400,000 


AfFfil* • 






2,208,400,000 


75,000,000 


57,500,000 115,700,000 


17.28 


63,300,000 


M«y, . - 






i;»4,fioo,ooo 


50,200,000 


52,000,000 


86,200,000 


16.66 


52,200,000 


'Ittfifff « t 






1,581,600,000 


52,700,000 


40,600,000 


84,500,000 


16.43 


52,100,000 


July, . . 






1,420/N)0,000 


45,800,000 


40,600,000 


55,400,000 


16.14 


54,700,000 


Ati^uii, . 






l,315,t)00,000 


42,400,000 


87,600,000 


46,800,000 


16.10 


51.800,000 


H^pUsmhar, 






1,008,500,000 


53,500,000 


86300,000 


125,400,000 


16.42 


50,300,000 


OGio))tsr, . 






1,810,800,000 


58,700,000 


45,500,000 


87,000,000 


16.61 


52,900,000 


Novemtmr, 






2,219,100,000 


74,000,000 


49,600,000 


144,100,000 


17.03 


50,500,000 


l)tiCAim\)er, 






2,474,700,000 


79,800.000 


64,700,000 


106,600,000 


17.32 


52,900,000 


roin\,^ . 


22,704,700,000 


- 


- 


- 


«K 


- 


AveriiKOf • 






- 


62,800,000 


49,500,000 


94,200,000 


16.74 


64,800,000 
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Chablestown PuMPUfG Station. 

At this station are three submerged centrifugal pumps, two of 
them having impellers or wheels 7.5 feet in diameter, the other 
8.25 feet in diameter. They are driven by triple-expansion engines 
of the Reynolds-Corliss type. 

Contract capacit7 of pumps: two, 22,000,000 gallons each, with 11-foot lift; one, 
60,000,000 gallons, with 8-foot lift. 

Average dut7 for the year: 56,700,000 foot-pounds. 

Average quantity raised each day: 32,600,000 gallons. 

Force employed! 4 engineers, 4 firemen, 3 oilers, 3 screenmen and 1 relief screen- 
man. 

Coal used: first-quality Cumberland, costing from $3.95 to $4.98 per ton. 



Table of Approximate QiiantUies, Lifts and Duties at the Charlestovm Pumping 

Station of the North Metropolitan System. 



MONTHR. 


Total 
Pumpage 
(Gallons). 


Average 

per Day 

(Gallons). 


Minimum 

Day 
(Gallons). 


Maximum 

Day 
(GaUonn). 


Average 

Lilt 
(Feet). 


Average 

Duty (ft.-lbs. 

per 100 lbs. 

Coal). 


1907 

January, . 


• 




1,096,600,000 


35,400,000 


30,200,000 


50,500,000 


8.50 


63,100,000 


February, 






944,900,000 


33,700,000 


28,800,000 


43,000,000 


8.34 


68,400,000 


March, . 






1,050,700,000 


33,900,000 


27,900,000 


45,500,000 


8.38 


56,200,000 


April. 






1,124,300,000 


37,500,000 


30,000,000 


55,100,000 


8.55 


61,800,000 


May, 






924,800,000 


29,800,000 


25,500,000 


44,700,000 


8.13 


66,300,000 


June, 






851,600,000 


28,400,000 


23,000,000 


43,300,000 


8.00 


56,600,000 


July, 






888,400,000 


28,700,000 


23,600,000 


36,000,000 


8.02 


65,300,000 


August, . 






910,300,000 


29,400,000 


24,200,000 


36,200,000 


8.64 


51,600.000 


September, 






992,900,000 


33,100,000 


26,600,000 


63,900,000 


8.25 


56,900,000 


October, . 






922,000,000 


29,700,000 


24,600,000 


42,100,000 


8.07 


61,900,000 


November, 






1,076,100,000 


35,800,000 


27,900,000 


70,600,000 


8.47 


67,800,000 


December, 






1,101,200,000 


35,500,000 


27,800,000 


46,900,000 


8.31 


64,100,000 


Total, 


11,882,800,000 


- 


- 


- 


- 


- 


Average, . 






- 


32,600,000 


26,700,000 


47,300,000 


8.31 


56,700,000 
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Aletvife Brook Pumping Station. 

The plant at this station consists of the original installation of 
small commercial pnmps and engines, i.e., two 9-inch Andrews verti- 
cal centrifugal pumps, with direct-connected compound marine en- 
gines, together with the recent additions. The latter consists of a 
specially designed engine of the vertical cross-compound type, hav- 
ing between the cylinders a centrifugal pump rotating on a horizontal 
axis. 

Contract capacity of the two original pumps: 4,500,000 gallons each, with 13-foot 
lift. 

Contract capacity of new pnmp: 13,000,000 gallons, with 13-foot lift. 

Average duty for the year: 19,300,000 foot-pounds. 

Average quantity raised each day: 4,123,000 gallons. 

Force employed: 3 engineers, 1 relief engineer, 2 screenmen, and 1 relief screen- 
man. 

Coal used: first-quality Cumberland, costing from $4.32 to $4.90 per ton. 



Table of Approximate QuanbitieSy Lifts and Duties at the Aletvife Brook Pumping 

Station of the North Metropolitan System. 



Months. 


Total 
Pompftge 
(OftllonB). 


Average 

per Day 

(GallonB). 


Day 
(GallonB). 


Maximum 

Day 
(Gallonfl). 


Average 

Lift 
(Feet). 


Average 

Duty (ft.-lbB. 

per 100 Iba. 

Coal). 


1907. 

January, .... 


142,672,000 


4.602,000 


3,862,000 


6,518,000 


12.66 


20,800,000 


February, 






112,797,000 


4,029,000 


8,574,000 


5,170,000 


12.92 


18,100,000 


March, . 






136,980,000 


4,419,000 


8,028,000 


6,076,000 


12.79 


20,000,000 


April, . 






155,482,000 


5,183,000 


3,910,000 


7,639,000 


12.77 


23,500.000 


May, 






119,701,000 


8,861)000 


8,279,000 


6,206,000 


12.77 


20,000,000 


• 

June, 






105,489,000 


8,616,000 


8,028,000 


5,105,000 


12.97 


17,700,000 


July, 






93,083,000 


3,001,000 


2,598,000 


3,766,000 


13.10 


15,300,000 


August, . 






76.284,000 


2,460,000 


2,120,000 


8,079,000 


13.13 


13,600,000 


September, 






95,640,000 


3,188,000 


2,204,000 


7,844,000 


13.02 


15,500,000 


October, . 






120,301,000 


3,881,000 


8,279,000 


4,677,000 


12.92 


18,700,000 


November, 






161,661,000 


5,385,000 


3,279,000 


9,114,000 


12.87 


23,600,000 


December, 






184,493,000 


5,951,000 


4,799,000 


7,521,000 


12.83 


24,200,000 


Total, 


1,504,433,000 


- 


- 


- 


- 


- 


Average, 






- 


4,123,000 


3,247,000 


6,018,000 


12.90 


19,300,000 
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South Mstbopoutan System. 

Ward Street Pumping Station. 

At this station are two vertical, triple-expansion pumping en- 
gines, of the Allis-Chalmers type, operating reciprocating pnmps, 
the plungers of which are 48 inches in diameter with a 60-inch 
stroke. % 

Gontraet capacity of pumps: 50,000,000 gaDons each, with 45-foot lift. 

Average doty for the year: 82,200,000 foot-pounds. 

Average quantity raised each day: 23,500,000 gallons. 

Force employed: 4 engineers, 4 firemen, 3 oilers, 4 assistant engineers, 1 machinist 

and 1 laborer. 
Goal used: first quality Cumberland, costing from $4.17 to $5.00 per ton. 



Table of Ap p roximaU Quantiiies, Lifts and Duties at the Ward Street Pumping 

Station of the South Metropolitan System. 



Moans. 


TMal 
(GaDoiM). 


Ayerage 

per Day 

(Galloiia). 


j^tfiitimfid 
(Ganans). 


Maximmn 

Day 
(GmDons). 


ATenge 

Lift 
(Feet). 


Ayerage 

Duty (ft.-IlM. 

per 100 Dm. 

Coal). 


Januaiy, . 

Febmaiy, 

March, 

April. 

May; . . 

JuXkdf 

July, 
August, . 
September, 
October, . 
NoTember, 
December, 


• 

» 1 




7M;700,000 
571»,000,000 
81M0Q,000 
8ff7,000^0n 
719/»0,000 

<m),9oo,ooo 

Ki0,900,000 
4»,«0,000 
505,500,000 
682,200,000 
912,000,000 
1,007,500,000 


25,700,000 
90^500,000 
98,300,000 
28,900,000 
23,200,000 
20,000,000 
17,700,000 
15,100,000 
19,800,000 
22,000,000 
30,400,000 
32,500,000 


23,000,000 
18,000.000 
17,500,000 
19,400,000 
90,000,000 
17,200,000 
14^000,000 
13,100,000 
13,800,000 
17,000,000 
21,300,000 
25,900.000 


37.800,000 
96,000.000 
33,400,000 
37,900.000 
31,200,000 
28,100,000 
23,300,000 
28,500,000 
45,800,000 
38,800,000 
66,100,000 
46.100.000 


41.53 
41.23 
42.33 
42.21 
41.50 
41.40 
41.10 
40.58 
41.50 
42.05 
41.82 
41.70 


88,500,000 
74.200.000 
86,300,000 
87.000,000 
76,500.000 
75.500.000 
70,500,000 
72,100,000 
86,500,000 
87,000,000 
91,400,000 
92,000,000 


Total, 
Average, . 


8,500,000,000 


23,500,000 


18,000,000 


36.900.000 


41.57 


82,200,000 



Becords from plungor displacement. 
Average Blip for the year about 9.9 per cent. 
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Quincy Pumping Station. 
At this station are two compouiid condensing Deane pumping 
engines and one Lawrence centrifugal pump driven by a Sturtevant 
compound condensing engine. 

Contract eap&eit; of pumps: 3,000,000 Deane; 5,000,000 Deaue; 10,000,000 Law- 
, renca centrifugal. 

Average dut7 for the jeat: 31,800,000 foot-pounds. 
Average quaiitit7 raised eacli day: 3,616,000 gallons. 

Force emplojed: 3 engineers, 1 relief engineer, 2 sereenmen and 1 reHef screen- 
Coal used: first-qualit; Cumberland, costing from ti.75 to $5.25 per ton. 



Table of Approximate Qxamtitiea, Lifts and Duties at the Quincy Pumping Station 
of the SouA Metropolitan System. 



Mawna. 


(^ie:^.). 


EE 


"S 


HuimiuD 

DUT 
(G.llon.). 


ATOrag. 
(F«t). 


^^lYaihl,'' 


■ M7. 


IM.IM.OW 


a.DM.ono 


as 


*,Aa6,00D 
aleaolooo 


ailso 

20:99 
ao.9B 

ao.M 


30,000.000 






















£ ; ; ; : 


iofi.s(o,w» 


jS 


^r.-^ 


3,H0,0l)0 


31,!00,000 
2S,WXI,000 
30,800,000 
31,300.000 


September, . 


80,!MA,0Oa 




2;310;0(K> 


3,sm;ooo 




s« 


3,830,000 


2,eoo,om 


5,720,000 
6.880.000 


aB,aoo,ooo 












Tolal, . , . 
Average, . 


i,»iii,BM,oon 


S,B1S,000 


3,124,000 


4,366,000 


„:» 


31,800.000 



Nut Island Screen House, 
The plant at the house includes two sets of screens in duplicate, 
actuated by small reversing engines of the Fitchburg type. Two ver- 
tical Deane boilers, 80 horse-power each, operate the engines, pro- 
vide heat for the house and bum materials intercepted at the screens. 

Average quantity of seivage pHssing screens daily, 40,600,000 gallons. 
Total materials intercepted at screens during the past year, 1,056 cuhic yards. 
Materials intercepted per million gallons of sewi^e discharge, 1.92 cubic feet. 
Force employed: 3 engineers, 1 relief engineer, 3 sereenmen and 1 relief screen- 

Coal used: 294 tons first-qnality Cumberland, costing from $3.95 to $4.98 per ton. 
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Cost of Pumping. 

In the following tables the total cost of pumping and the rate per 
million foot-gallons at each of six pumping stations are shown in 
detail : — 



Average Cost per MiUian Foot-gallons for Pumping at the Deer Island Station, 

Tolmne (23,434.7 Million GaUons) x Lift (10.79 Feet) = 253,860 Million Foot-gallons. 



Items. 




Cost 

per Million 

Foot-g»Uona. 



Labor, 

Coal 

Oil, 

Waste, 

Water 

Packing 

Miscellaneous supplies and renewals, 

Totals, 

Labor at screens, 



$11,147 03 

9,242 62 

248 01 

89 69 

1,067 40 

219 92 

2,458 50 



$24,473 07 



$0.04409 
.03665 
.00098 
.00036 
.00422 
.00087 
.00972 



$0.09679 
.01079 



Average Cost per Million Foot-gallons for Pumping at the East Boston Station. 

Volume (22,704.7 Million Gallons) x Lift (16.74 Feet) = 380,076 MilUon Foot-gallons. 



Items. 




Cost 

per Million 

Foot-gallons. 



Labor, 

Coal 

Oil 

Waste 

Water 

Packing, 

Miscellaneous supplies and renewals, 

Totals, 

Labor at screens, 



$14,187 31 

12,432 36 

390 29 

86 28 

1,396 80 

44 37 

2,146 61 



$30,683 96 



$0.03733 
.03271 
.00103 
.00023 
.00367 
.00012 
.00565 



$0.08074 
.00718 
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Attrage CiM ptr MiSum Foci^gaUomM far Pymeping ai Ae 

ViAmmm (lljm^i HimMt GalloM. y Lift '^JSl Feet; =9e,7« 



Ckarlaiown Station, 



LutMyr, 

Oil, 



$iM7sa 



WmUst, 

PaektBiTf 

MlfeeiUBeoot tii^Uet mad renewali, 

TouU, 

Lftbor At acretot, 



00 
]fl6 13 

4ueo 

MOl 
966 98 



$16,617 83 



$0.11319 
.€3778 
.0QS04 
.00107 
.0OA17 
.00065 
.00969 



$0.16849 
.02896 



Average Cost per MUlion FootrgaUons for Pumping at the Aletcife Brook Station, 

Volame (1;MM.4 If UUob Galloni) x Lift (12 JO Feet) = 19,406 MUlioii Foot^alloiiB. 



iTSMf. 




C<Mt 

Mmian 
oot-gmllons. 



^!ot 



L*bor, 

Coftl 

Oil, 

Watte, 

Water, . 

Packing, 

Mlfoellaneoiit rappllee and renewal!, 

Totalf, 

Labor at fcreeni, . . . . . 



$4,878 65 

1,782 41 

107 07 

45 43 

170 16 

15 48 

177 06 



$6,676 20 



$0.22563 
.09186 
.00652 
.00234 
.00877 
.00079 
.00912 



$0.34402 
.0U379 



Average Cost per Million Foot-gaUons for Pumping at the Ward Street Station. 

Volume (8,590 Million Gallone) x Lift (41.67 Feet) = 857,090 Million Foot-gallons. 

Cost 
Itbmi. Goit. per Million 

Foot-gallons. 




Labor 

Goal 

Oil, 

Watte, 

Water, 

Paoklng 

Mltoellanoout tuppUot and renewals, 

Totals 

Labor at tcreent, 



$14,024 98 

8,451 08 

206 82 

67 88 

1,812 80 

880 71 

1,446 28 



$96,889 90 



$0.03928 
.02367 
.00058 
.00019 
.00368 
.00282 
.00405 



$0.07377 
.01070 
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Average Cost per Million Foot-gaUons for Pumping at ike Quincy Station. 

Volume (1,319.8 Million Gallons) x Lift (21.04 Feet) = 27,768 Million Foot-gallons. 



Itbmb. 




Cost 

per Million 

Foot-gallons. 



Labor, 

Coal, 

Oil, 

Waste, 

Water, 

Packing 

Miscellaneous supplies and renewals. 

Totals, 

Labor at screens, 



$4,838 58 

1,701 25 

25 15 

14 16 

191 52 

42 39 

248 26 



$7,051 31 



$0.17407 
.06126 
.00091 
.00061 
.00690 
.00158 
.00876 



$0.26394 
.05618 



Coal for use at the several stations has been purchased as fol- 
lows : — 





Gbobb Toks, BrruMiNous Goal. 


Price 
Ton. 


• 


Deer 

Island 

Pumping 

Stotion. 


East 

Boston 

Pumping 

Station. 


Charles- 
town 
Pumping 
Station. 


Alewife 

Brook 

Pumping 

Stotion. 


Ward 

Street 

Pumping 

Stotion. 


Quincy 

Pumping 

Stotion. 


Nut 
Island 
Screen 
House. 


Metropolitan Coal Com- 
pany. 

Metropolitan Coal Com. 
pany. 

Locke Coal Company, . 

George E. Frost & Co., 
Locke Coal Company, . 

Metropolitan Coal Com- 
pany. 

Metropolitan Coal Com- 
pany. 

George £. Frost & Co., 


1,635 
481 


1,808.53 
910.00 


586 
215 


298.127 
136.490 


1,565.15 
467.48 


287.84 
90.83 


200 


$3.96 
4.17 
4.82 
4.76 
4.90 
4.98 
5.00 
5.26 


Total gross tons, . 

Average price per 
gross ton. 


2,116 
$4.18 


2,718.53 
$4.29 


801 
$4.23 


434.617 
$4.60 


2,012.63 
$4.35 


878.17 

$4.87 


200 
$3.96 


- 



South Mbteopolitan Outfalls. 

The 60-inch outlet pipes in the harbor have been in operation 
three years at the date of this report. Studies of the hydraulic con- 
dition of these pipes indicate they are in normal condition and free 
from deposit. During the past year the average flow through them 
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has been 40,600,000 gallons of sewage per day, with a maximiiin 
rate of 137,000,000 gallons at a time of heavy rain about December 
1, 1907. 

Material Intercepted at the Screens. 

The material intercepted at the screens at the North Metropolitan 
sewerage stations, consisting of rags, paper and other floating mat- 
ters, has during the year amounted to 2,422.2 cubic yards. This is 
equivalent to 2.8 cubic feet for each million gallons of sewage 
pumped at Deer Island. 

The material intercepted at the screens at the South Metropolitan 
sewerage stations has amounted to 2,736.6 cubic yards, equal to 5.0 
cubic feet per million gallons of sewage delivered at the outfall 
works at Nut Island. 

Studies of sewage flows in the Metropolitan sewers, siphons and 
outfall pipes indicate that they are satiirfactorily free from deposit 
and in normal condition. 

Respectfully submitted, 

WM. M. BROWN, 

Chief Engineer of Sewerage Works, 
Boston, January 1, 1908. 
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Appendix ^ o. 1. 



COXTRACT8 MADE AXD PENDING DURING 
[Note. — The details of contracts made before 



1. 

9am- 
ber 

traot. 



a. 

WORK. 



8. 



I 
I 

I 

I Nam- 

' berof 

Bids. 



1 


288 


2 


2941 


8 


2051 


4 


297 > 


5 


298 


6 


9.MI 


7 


lOM 


8 


Special 
Order.! 


9 


Special 
Order.i 


10 


Special 
Order.i 



Pamping engine for the 
Arlington station. 

Arling^n pamping sta- 
tion. 

Sterling filter beds, Ster. 
Ung, Mass. 

Horizontal return tabular 
boilers, Arlington and 
Chestnut Hill stations. 

Pumping engine for the 
Arlington station. 



Repairing boiler at Chest, 
nut Hill high-service 
pumping statu>n. 

Placing ripi^p at North 
Dike, Clinton, Mass. 

Famishing and erecting 
electric apparatus in 
gate-house at Wachu- 
sett Dam. 

Hercules water wheel at 
Wachusett Dam. 

Cut stone for retaining 
wall at Ihe Arlington 
pumping station. 



7 
5 
6 
8 



2 
3 

2 
4 



AMoinfT OF Bm. 



4. 

Next to Low- 
est. 



$7,900 00 



29,093 00 



10,230 50 



6,694 00 s 



12,700 00 



2,766 00 



19,250 00 



888 23 



1,060 00 



637 00 



5. 

Lowest. 



$7,830 00 



28,328 00* 



9,803 50* 



6,600 00 



6,240 00 s 



1,791 00 « 



14,000 00 s 



864 OOS 



900 00* 



696 00* 



6. 



Contractor. 



Allis - Chalmers Co., 
Milwaukee, Wis. 

C. A. Dodge & Co., 
Boston. 

A. McEenzle & Co., 
Leominster, Mass. 

Hodge Boiler Works, 
Boston. 



Blake & Enowles 
Steam Pump 
Works, Boston. 

Hodge Boiler Works, 
Boston. 

Hugh Nawn Contract- 
ing Co., Boston. 



Frank Bldlon Com. 
pany, Boston. 



Holyoke Machine Co., 
Holyoke, Mass. 

John Harrington, 
East Cambridge, 
Mass. 



1 Contract completed. 



* Contract based upon this bid. 
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THE Year 1907 — Water Works. 

1907 have been given In previous I'eports.] 



7. 

Date 
of Contract. 



8. 

Date of 

Completion of 

Work. 



9. 



Prices of Principal Items of 
Contracts made in 1907. 



10. 

Value of Work 
done Decem- 
ber 31, 1907. 



Oct. 28, *05, 



Aug. 23, '06, 



Sept. 1, *06, 



Jan. 30, '07, 



Apr. 3, '07, 



Nov. 28, '06, 



Sept. 6, '07, 



June 7, '06, 



Aug. 27, '06, 



Nov. 16, '06, 



July 19, '07, 



May 26, '07, 



Oct. 7, '07, 



Apr. 11, '07, 



For whole work, $6,694, 



For whole work, $5,240, 



Apr. 3, '07, 



June 16, '07, 



Mar. 30, '07, 



Riprap in place, $2.00 per cubic yard, 



• • 



$9,900 00 

29,496 21 

11,893 76 

6,694 00 

4,000 00 

1,791 00 



1 
2 
8 
4 



6 



12,800 00 


7 


864 00 


8 


900 00 


9 


698 00 


10 


$79,488 96 
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Contracts made and penoino during the Year 1907 — Water Works — 

Concluded. 

Sammary of Contracts.^ 



Value of Work 
done Decem- 
ber 31, 1907. 



Wachnsett Reservoir, 1 contract, . 

Dlstribntloii Department, 4 contracts, 

Total of 6 contracts made and pending during the year 1907 

288 contracts completed from 1896 to 1906, inclnsive 

Deduct for work done on 11 Sndbnry Reservoir contracts by the city of Boston, . 
Total of 804 contracts, 

1 In this snromary, contracts charge*! to maintenance are excluded. 



$11,893 75 
60,092 21 



$61,985 96 
15,715,263 93 



$16,777,249 89 
512,000 00 



$15,266,249 89 



No. 57.] 



AND SEWERAGE BOARD. 



188 



o 

M 

Q 

» 

PLI 






^ 



t 



00 

J- 

ft. 









o 

:§ 



o 

3 
< 



•n«9ox 



*jeqra9oa<i 



*jeqmoAO|i 



•jeq<noO 



'jeqTii9)d98 



'^sniBny 



•Xinf 



•©tnif 



•itijl 



•BidT 



•V«Jl 









s e s ss s ^ s 



S 18 s 



•0 « •<» 



SS9SS3SSS 






lO«ooM»M»lO(o^•iO^-le 



S 

^ !$ ;« 






9 9 s; 



s 21 a 



« o «e 



9S@S^S&:gSSS 



lOViOiO^M^^MMtfl 



9^?S&S&S@SS 



AAOOOOOOOOOAfroOOO 



21 S & 



^ to ^ 



8 S Se 



A Ok 00 



s 



«o 



sss&s&ft^e 



sS39Sr:ss99S 



eeeeMe«FH^949«««iiNFH 









» » & 



» 8 S 



9< M fiN 



S S 8 

•0 ti •« 



•0 •< 






S 8 g: 



* 

9< 



8SoSSS^S2gg99 



#HO•p■•>4pi«9•^^^^ 









IS s s 



8 » £? 

^ «« «• 



2 t 

•9 ^ 



« • 










I I III II 



% ■ ■ \ t 



^ 
< 



i ^ 



./ v. 



ll 



{»waH^^ £«ok^v"o^ .s^ Til) 



t t 

< < < 



I 

8 



jg 



\ 



METROPOLITAN' WATER [Pub. Doc. 

Tablx No. 2. — RainfaU in India al Jeffervm, ifoM., in 1907. 
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Table No. 3. — Rainfall in Inches at Framin^ham, Mass., in 1907. 
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o.n 
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0.14 
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0.06 

o.os 
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0, 

e. 

8. 
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13. 

1*. 

35. 

16. 


0.84 


l.!S 
1.34' 


16 

19. 

a-i 

as 

as 

sn 
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6M 
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0.70 
O.Ol 


Tolal, . . . 


3.41 


'•" 


1,70 


3. OB 1 3.53 


.l-M 


l.-l 


1.07 


8.32 


3. S3 


B.U 


4. IT 



Total far ' 
t Balalall laelDded 



the year, 43.10 lucbeg. 

tollawlDg d'T- 



> Rslo Bad BDOW. 



METBOFOLITAN WATER 



Ta»U! So. *.~Rain}aa in /mAm ^ Chab^t BiO Ratrmir in 1$07. 
ink. a. - 



tmm.U, . 

JBB.K, ■ 

i»M.n, . 

JM.M, - 
Jm.», ■ 

Total, 

reb. 1, . 

Tab. t. ■ 

r«t>. 1, . 

rab. I, ■ 



rdi. a, ■ 
rMi.in, . 
rail. II, ■ 
rcb.i^ . 
rali-lH, , 
r*b.i«, . 



.ni ii«AJi. t 



ILlOr. 



IIJO AJLtD 



» r^. 10 »ja r 



Fablisi ^ 



, Jply * - 

' JdIt ft, . 

Jnlr u. . 

Jalf U, . 

Jalrl7. . 

; JolrSO, ■ 

JalfU. . 

' Jal]tS>, . 



TM 1J<. lo 10^ A 



Aug. r,, . 
Autr. W, . 

Aug. to, . 



Apr. 18, . 

Apr. i;. . 

Apr. IV, . 
Apr. IS, . 
Apr.M, 

Apr. W, 

Apr. W, 



8epl.ll, . 
Sept! K,' '. 
Sept! It I '. 



1 'B&^A UlA HiQ^ . 
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Table No. 4. — Rainfall in Inches at Chestnut HUl Reservoir in 1907 

Concluded. 



Datb. 



Oct. 4, 
Oct. 6, 
Oct. 5, 
Oct. 6, 
Oct. 8, 
Oct. 20, 
Oct. 21, 
Oct. 28, 
Oct. 29, 
Oct. 29, 



Total, 



Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 



2. . 

3, . 

6, . 

7, . 
7. . 

10, . 

11, . 

18, . 

19, . 

21, . 

22, . 
24. . 
26, . 

26, . 

27, . 



Total, 



Amonnt 



Duration. 



j .49 

.06 
1.67 

}.« 

j .76 
.21 



3.66 



4.40 A.M. to 

11.16 A.M. 
11.00 P.M. to 

1.15 A.M. 
3.26 A.M. to 2.30 P.M. 
6.10 A.M. to 

2.45 A.M. 
6.66 A.M. to 

6.20 A.M. 
3.16 P.M. to 7.00 P.M. 



(3 



.96 

.37 
.06 
.74 

.48 

.08 

.19 

.06 



7.91 



4.46 P.M. 

6.30 A.M. 

7.30 AM. 
3M A.M. 

7.30 P.M. 

8.16 A.M. 

4.30 P.M. 

3.16 P.M. 



to 

6.40 A.M. 
to 

6.16 A.M. 
to 3.30 P.M. 
to 

1.45 P.M. 

to 

8.30 A.M. 

to 

6.06 A.M. 

to 

7.00 P.M. 

to 

12.10 A.M. 



Date. 



Dec. 1, . 

Dec. 2, . 

Dec. 4, . 

Dec. 10, . 

Dec. 14, . 

Dec. 15, . 

Dec. 23, . 

Dec. 30, . 
Dec. 31,' . 

Total, 



Amoont 



Duration. 



.061 

.361 
1.71 

2.82 s 

.98 
.83 



6.25 



8.80 A.M. to 

1.20 A.M. 
3.26 A.M. to 6.30 P.M. 
10.30 A.M. to 10.80 P.M. 
11.46 A.M. to 

8.30 P.M. 
10.16 A.M. to 9.00 P.M. 
7.15 A.M. to 

1.26 A.M. 



Total for the year, 61.83 inches. 
1 Snow. s Rain and snow. 
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Table No. 13. — Sources from which and Periods during which Water has been 
' drawn for the Supply of the Metropolitan Water District, 

From Wachusett Reservoir into Sudbury Reservoir. 
7 : 00 A.M. Jan. 1 to 11 : 00 a.m. Sept. 24. 
9 : 00 A.M. Oct. 15 " 5 : 00 P.M. Nov. 2. 
7 : 00 P.M. Nov. 6 " 10 : 00 a.m. Nov. 25. 
12:00 m. Dec. 2 " 11:00 a.m. Dec. 11. 
1 : 00 P.M. Dec. 14 " 12 : 00 M. Dec. 30. 
Total quantity, 30,145,100,000 gallons. 

From Sudbury Reservoir through the Weston Aqueduct to the Weston Reservoir. 
7 : 00 A.M. Jan. 1 to 9 : 00 a.m. Feb 13. 
11:00 a.m. Feb. 13 *' 6:30 A.M. Apr 7. 
7 : 00 A.M. Apr. 13 " 7 : 00 am. Ja.n. 1, 1908. 
Total quantity, 11,077,600,000 gallons. 

From Framingham Reservoir No. 2 through Sudbury Aqueduct to Chestnut HiU Reservoir. 

7 : 00 a.m May 14 to 12 : 00 M. Oct 12. 
Total quantity, 4,280,000,000 gallons. 

From Framingham Reservoir No. 3 through Sudbury Aqueduct to Chestnut HiU Reservoir. 

7:00 a.m. Jan. 1 to 12 :00 m. Oct. 12. 

1 : 15 p.m. Oct. 15 " 12 : 00 M. Nov. 2. 

10 : 00 a.m. Nov. 6 " 7 : 00 a.m. Nov. 19. 

2 : 45 P.M. Nov. 19 " 10 : 30 a.m. Nov. 22. 

11 : 15 A.M. Nov. 22 " 7 : 00 a.m: Dec. 5. 

3 : 00 P M. Dec. 5 « 7 : 00 a.m. Jan. 1, 1908. 

Total quantity, 26,619,000,000 gallons. 

From Lake Cochituate through Cochituate Aqueduct to Chestnut HiU Reservoir. 

1 : 00 P.M. Feb. 12 to 4 : 00 p.m. Apr. 9. 
7 : 00 A.M. June 12 " 7 : 00 a.m. June 25. 
4 : 00 P M. July 11 " 7 : 00 P.M. July 11. 
7 : 00 A.M. July 12 ** 7 : 30 a.m. July 20. 
8 : 30 a.m. July 20 " 7 : 15 a.m. Nov. 8. 
5 : 15 P.M. Nov. 8 " 5 : 00 p.m. Dec. 6. 
Total quantity, 4,160,300,000 gallons. 

From Framingham, Reservoir No. 1 to Lake Cochituate. 

2 : 00 P.M. Oct. 12 to 10 : 30 a.m. Oct. 15. 

1 : 45 P.M. Nov. 2 " 7 : 00 a.m. Nov. 6. 

Total quantity, 344,300,000 gallons. 

From Framingham Reservoir No. 2 to Lake Cochituate. 

2 : 00 P M. Oct. 12 to 10 : 30 A.M. Oct. 15. 

1 : 45 P.M. Nov. 2 *' 7 : 00 a.m. Nov. 6. 

Total quantity, 311,200,000 gallons. 
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From Framingham Reservoir No. 3 to Lake CochitiuUe. 

10 : 30 A.M. Oct. 16 to 11 : 30 a.m. Oct. 15. 

7 : 00 A.M. Nov. 6 " 8 : 00 a.m. Nov. 6. 

Total quantity, 37,300,000 gallons. 

From Hopkinton Reservoir to Framingham Reservoir No. £. 

12 : 00 M. July 11 to 11 : 20 A.M. Sept 23. 

10 : 30 A.M. Sept. 25 " 10 : 40 a.m. Sept 29. 

Total quantity, 1,165,400,000 gallons. 

From AsJUand Reservoir to Framingham Reservoir No. 2. 
5 : 30 P.M. July 23 to 7 : 00 a.m. July 27. 
11 : 00 a.m. Aug. 2 ** 11 : 00 A.M. Sept. 4. 
11 : 00 A.M. Sept. 5 " 10 : 30 a.m. Sept. 10. 
10 : 00 a.m. Sept. 11 " 11 : 00 a.m. Sept. 23. 
10 : 30 A.M. Sept. 25 " 7 : 00 a.m. Sept. 29 
Total quantity, 1,222,900,000 gallons . 
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Table So. 20. — Meter Bojtu.. At^jra*^. LhiH-j Cor^funptioFs o; Water during 
the Year li/J7. in the Cities ar,d Tcrr^^. jr\*ppi\ed by the M€tropoiitan Water 
W orbs J ifichjAlng Boston. S*ymerr\lk. ty.eUKH. Maiden, Everett, Quincy, 
M^dfordj Melrwe. Reter€. Walertmrn. Adingtort, L€T\f\gU>n, Milton, Stone- 
tuim, Wirdhrop, Svcamp^cott, Beimord. Sahant artd a Small Portion of 
Saugwi. (For Cortxumption o; Water in Whole Metropolitan Water District^ 
pAfi. TabU So. 23,} 



GmDoiu . 


Popalation. 


ConMnnption 

per 

Inhabitant 

;GaUons). 


JaDoarv, l;J*,7ii,44>5 


923,060 


146 


Fel/roaiy, 


















H6,ll^,a» 


924,700 


15S 


March, 


















li'.^ljw 


92B,S«0 


139 


April, . 


















ll-,iKl^,2fiO 


927,9ieO 


12S 


May, . 


















11%24T,4U0 


y3i,e» 


127 


Jane, . 


















121,*i,e00 


935,260 


130 


July, . 


















124,211,S00 


9S7,900 


133 


August, 


















12B,57.>,200 ■ 


939,390 


135 


Heptcrmljer, 


















120,233,700 ; 


fl39,S70 


128 


Octot^r, 


















119,337,900 ; 


939,360 


127 


Xovemljer, 


















115.3c5,700 


93S,S50 


123 


Decern t^er, 


















118,142.900 


d4O,330 


126 


For the y 


ear, 




124,136,100 


934,730 


133 



In addition to the aijove quantities, the United States Government Reservation on Peddocka 
Inland wa» supplied with 18,068,000 gallons, equivalent to a daily average rate of 50,000 gallons. 



Table No. 21. — {Meter Basis.) Average Daily Consumption of Water j in 

Gallons f from ike Low-service System in 1907. 



Month. 



SOUTHKBN 
Low SSBVICB. 



Boston, 

excluding 

East Boston 

and 
Charlestown. 



January, . 
February, 
March, 
April, 
May, . 
June, 
July, . 
August, . 
September, 
October, . 
November, 
December, 

For the year. 



56,889,400 
61,227,100 
54,231,600 
49,834,300 
48,809,100 
48,809,600 
49,538,400 
49,248,000 
48,309,900 
49,279,400 
47,986,800 
48,756,400 



50,973,100 



NOBTHXKN 

Low Sbrvick. 



Portions of Charles- 
town, SomerviDe, 
Chelsea. Everett, 
Maiden, Medford, 
East Boston and 
Arlington. 



32,780,800 
36,600,300 
30,080,200 
26,069,000 
26,013,200 
26,944,700 
27,365,000 
28,353,600 
26,320,000 
25,818,400 
24,746,800 
26,419,300 



28,069,200 



Total 

Low-service 

Consumption. 



89,670,200 
97,827,400 
84,311,800 
75,403,300 
74,822,300 
75,764,300 
76,903,400 
77,601,600 
74,629,900 
75,097,800 
72,732,600 
75,176,700 



79,042,300 
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Table No. 22. — (JdeLer Basis.) Average Daily Consumption of Water, in 
Gallons, from the High-service and Extra High-service Systems in 1907. 











southebn 

High 
Service. 


SoUTHEBN 

Extra High 
Service. 


Northern 
High Service. 


Northern 

Extra High 

Service. 


Month. 


Quincy, Water- 
town, Belmont, 
and Portions 
of Boston and 
Milton. 


• 

Portions of 

Boston 
and Milton. 


Revere, Winthrop, 

Swampscott, Nahant, 

Stoneham, Melrose, 

and Portions of 

Boston, Chelsea, 

Everett, Maiden, 

Medford, Somerville, 

and Small Part of 

Saugus. 


Lexington 

and 

Portion 

of Arlington. 


January, 








35,210,900 


479,300 


8,802,«00 


562,400 


February, 








37,297,200 


510,000 


9,877,200 


606,400 


March, . 








34,738,000 


526,900 


8,723,700 


591,300 


April, . 








33,469,700 


541,500 


8,270,700 


584,000 


May, 








33,761,200 


594,500 


8,441,300 


628,100 


June, 








34,623,700 


724,900 


9,430,700 


669,000 


July, 








35,666,400 


763,900 


10,153,300 


724,800 


August, . 








36,630,500 


843,100 


10,636,500 


863,500 


September, 








35,301,200 


645,400 


8,995,300 


661,900 


October, 








34,952,400 


563,800 


8,127,900 


596,000 


November, 








33,814,400 


468,400 


7,770,700 


599,600 


December, 








34,140,400 


468,400 


7,813,700 


544,700 


For the year, . 


34,949,500 


595,600 


8,911,900 


635,800 
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Table No. 24. — (Pump Basis.) Consumption of Water in the Metropolitan 
Water District, as constituted in the Year 1907, the Town of SwampscoU and 
a Small Section of the Town of Saugus, from 1893 to 1907. 

[Gallons per day.] 



Month. 


1893. 


1894. 


1895. 


1896. 


1897. 


1898. 


1899. 


1900. 


January, . 
February, 
March, 
April, 
May, . 
June, 
July, . 
August, . 
September, 
October, . 
November, 
December, 


75,209,000 
71,900,000 
67,638,000 
62,309,000 
61,025,000 
63,374,000 
69,343.000 
66,983,000 
64,654,000 
63,770,000 
61,204,000 
66,700,000 


67,506,000 
68,944,000 
62,710,000 
57,715,000 
60,676,000 
68,329,000 
73,642,000 
67,995,000 
67,137,000 
62,735,000 
62,231,000 
65,108,000 


68,925,000 
80,375,000 
69,543,000 
62,909,000 
65,194,000 
69,905,000 
69,667,000 
72,233,000 
73,724,000 
67,028,000 
64.881,000 
70,443,000 


82,946,000 
87,021,000 
86,111,000 
77,529,000 
73,402,000 
77,639,000 
80,000,000 
78,637,000 
74,160,000 
71,762,000 
71,933,000 
79,449,000 


85,366,000 
83,967,000 
82,751,000 
79,914,000 
76,772,000 
77,952,000 
85,525,000 
84,103,000 
84,296,000 
79,551,000 
72,762,000 
76,594,000 


83,880,000 
87,475,000 
85,468,000 
76,574,000 
76,677,000 
83,463,000 
88,228,000 
87,558,000 
88,296,000 
81,770,000 
78,177,000 
86,355,000 


96,442,000 
103,454,000 
90,200,000 
86,491,000 
89,448,000 
97,691,000 
96,821,000 
92,072,000 
91,478,000 
89,580,000 
86,719,000 
86,840,000 


100,055,000 

98,945,000 

97,753,000 

89,497,000 

87,780,000 

98,581,000 

107,786,000 

102,717,000 

103,612,000 

98,358,000 

98,648,000 

97,844,000 


Average, . 
Population, 
Per capita. 


66,165,000 
723,163 
91.5 


65,382,000 
743,354 

88.0 


69,499,000 
763,557 
91.0 


78,360,000 
786,385 
99.7 


80,793,000 
809,213 
99.8 


83,651,000 
832,042 
100.5 


92,111,000 
854,870 
107.8 


98,059,000 
877,698 
111.7 



Month. 


1001. 


1908. 


1003. 


1004. 


1005. 


1006. 


1907. 


January, . 
February, . 
March, 
April, . 
May, . 
June, . 
July, . 
August, 
September, 
October, 
November, 
December, . 




111,275,000 
117,497,000 
105,609,000 
93,317,000 
96,567,000 
103,420,000 
106,905,000 
102,815,000 
102,103,000 
103,389,000 
101,324,000 
113,268,000 


118,435,000 
117,268,000 
108,461,000 
103,153,000 
106,692,000 
110,002,000 
108,840,000 
107,045,000 
107,752,000 
106,660,000 
105,176,000 
125,434,000 


125,176,000 
122,728,000 
111,977,000 
107.179,000 
111,589,000 
105,590,000 
107,562,000 
103,570,000 
106,772,000 
103,602,000 
103,477,000 
114,721,000 


137,771,000 
143,222,000 
123,334,000 
108,688,000 
111,715,000 
111,209,000 
113,584,000 
112,836,000 
114,188.000 
108,290,000 
108,064,000 
126,119.000 


130,878,000 
140,695,000 
120,879,000 
111,898,000 
115,804,000 
117,441,000 
124,769,000 
121,168,000 
120,103,000 
118,301,000 
116,698,000 
122,696,000 


126,098,000 
180,766,000 
123,670,000 
118,428,000 
122,404,000 
121,882,000 
118,726,000 
120,691,000 
121,685,000 
116,661,000 
118,746,000 
130,996,000 


187,780,000 
160,822,000 
184,202,000 
121,556,000 
123,502,000 
126,028,000 
128,779,000 
181,098,000 
124,761,000 
124,051,000 
119,627,000 
122,407,000 


Average, 
Population, 
Per capita. 


104,645,000 
892,740 
117.2 


110346,000 
907,780 
121.6 


110,277,000 
922,820 
119.5 


118,114,000 
937,800 
125.9 


121,671,000 
963,666 
127.6 


122,086,000 
966,990 
126.4 


128,501,000 
980,080 
180.8 



This table includes the water consumed in the cities and towns enumerated in Table No. 19, 
together with the water consumed in Newton and Hyde Park, which are included in the Metro- 
politan Water District, but have not been supplied from the Metropolitan Works. The populations 
for the years 1901 to 1904 were revised after the census of 1906 became available, and consequently 
the figures in the reports after 1904 differ from those published in a corresponding table in the 
preceding annual reports. 
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Table No. 31.- 



■ Cbemwal Examinations oj Water jron 
from 189S to 1907. 

[Parts per 100.000.] 
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Note relating to Chemical Examinations of Water, Tables Nos. 25S1, 
The cliemical examinations contained in the tables were made by the 
State Board of Health. Previous to the year 1904 colors were deter- 
mined by the Nessler standard, but the corresponding values by the 
platinum standard are also given, for the purpose of comparison with 
colors determined in the laboratory of the Metropolitan Water and 
Sewerage Board, m given in subsequent tables. The odor recorded ie 
taken in such a way that it is a much stronger odor than would be 
noticed in samples drawn directly from a tap or coUecled directly from 
a reservoir. The important samples are collected and examined semi- 
monthly or monthly. 



METROPOLITAN WATER 



[Pub. Doc. 



Table No. 32. — Colm-g of Waier from VarimtM Parts of the Metropolitan. Waler 
Worki in 1907. {Mean* of Weekly Determinatuma.) 

[PlatlDDiD StBndcrd.J 
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1 Thecolor§ gtvcn la Ihli coloma repreAent th« combined colora of the vatera of the foiir prln- 
elpftl feedera. The color of each l« del«nn1oed monthly, and due weight 1b given, In combining 
the tegoils, to the sizes of the Btresms. 



Table No. 32 — Conchtded. 

_ [Platinum Standard.] 
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Table No. 33. — Temperatures of Water jrom Varitnis Parts of the Metropolian 

Waier Works in 1907. (Means of Weekly Determinations.) 

[The tempentareB sre taken at tbe aame places nad tlmea ae the wmples tor mlcnwcopical examl- 
' ~ ~ ' ' ' 1b Itie depth from hlgh-waler mark. J 
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Table No. 33 — CoTiciwded. 

[Degree 8 Fahrenheit.] 
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Table No. 34. — Temperatures of the Air at Three Stations on the Metropolitan 

Water Works in 1907. 

[Degrees Fahrenheit.] 
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Table No. 38. — Number of Service Pipes, Meters and Fire Hydrants in the 
Several Cities and Towns supplied by the Metropolitan Water Works, Dec. 
31, 1907. 



Cmr OB TowH. 



SerrioM. 



Meters. 



Fire 
Hydrmnts. 



Boston, . 
SomerriUe, . 
Maiden, 
Chelsea, 
EyereU, 
Qnincy, . 
Medford, 
Melrose, 
Beyere,! 
Watertown, 
Arlington, 
Milton, . 
Winthrop, 
Stoneham, 
Belmont, 
Lexington, 
Nahant, . 
Swampscott, 
Total, 



93,942 

11,662 

7,066 

6,608 

5,161 

6,091 

4,378 

8,429 

2,927 

1,886 

1,929 

1,286 

2,074 

1,331 

792 

730 

410 

1,807 



152,992 



5,190 

3,446 

6,780 

1,792 

116 

1,480 

582 

1,068 

163 

1,886 

835 

1,286 

70 

30 

792 

80 

90 

892 



8,136 

1,022 

414 

OCW9 

517 
716 
513 
297 
152 
835 
376 
317 
121 
112 
164 
107 
73 
131 



26,567 



13,828 



1 Includes small portion of Saugns. 



No. 57.] 



AND SEWERAGE BOARD. 



227 



4 

O 

■s 



•** 



CD 

m 



<g 



» t^ s 

ri M ^ H 

^ "^ ?5 



I 



*UiUUlIUl]{ 



*uiuiuixvji\L 






s 



C4 ffl ^ 



t^ 

s 



s 

©« 






©I « ©J 

CO to «o 

©4 ffl «4 



i 



04 






i: *< S H 



'U1UU1|II|]|[ 



*U1UU1}XV|{ 



I 



^ g; 



©I 



01 



e4e4e4C4(NG4c!lOIG4(N©l©l 



00 



8 

CD 

i. 

3 



^ s « 



3 "'a 

o H h "0 



tap » 

9 ^ !^ 



S »3 » 

M J J . 



00 ta« 






Q 3 •-• _• 

!! al M S 

3 S V S 

S s* "^ 5 

H fc « 

■ ■< P» 



M M O 
© H >■ 

"" X 2 



H 

00 

» (3 Q • 



' tS M OB 



H 

- >= s • 

5 o S F" 

sg|g 

M 



*uiuui|uijiy[ 



*U1UU1|XV|IU^ 






x$ 



kO^kSSScoS^SSS^ 



@ 



'niuui{ui||[ 



*uiuiu|xvji\L 



r-IOOQQ«-«i-l©»r-l 

coiocoScocotoco 



t^ iH OS 
U3 «0 lA 



s 



toSSSStoSSStoSto 



^ 



'mnni{Ti{K 



*uiuui}xvji\L 



SSS^IS@l3@SIS§SS«b 



■^»He50»00500SS»»QOOOt- 

coco<o<ot-cot^co<ococococp 



*ainuiiiii|i\[ 



*uiuuiixV|y[ 



COVCOCOCDCOfOCO^fOfOtO 



18 



tOw^QCCOtOtOCOCDCOCOCO 
^-l1H1Hr-l1-lr-lI-^|HlHr-l^-l1-l 



^ 



'uinaiiai]i{ 



*uiuuiixvji\L 



Q550COCOtO®SOtO«0<0?OCOtp 



aoco«oooo50JOQOoooQt-i--ao 

COCOttCOwcb't^COCOCOCOCOCO 



'inniU}Ul]i{ 



*uiuuijxvj|\L 



*U1UIU}UI]I{ 



*uiuiu|xvji\L 



A o 



r- « OS 
tr I- t» 



■<* eo ■<* '^ « ff» fH 
t- I- t^ I- t^ t- r- 






QoaoaoQoooaoaoooaooot'^ao 



3 



(M to 04 
(N rH (M 



e^ooaQeoaoeocQO 



iHtn-^iHiooii-^OpHeoeooi 

CO C9 CO CO CO CO CO vi CO CO CO CO 
iHrHiHiHf-HiHi-^fHf-Hr-lrHr-l 



CO 



3 i 

OS © 






a <1 S 



o 






■<J 00 O 



OQ 

d 
bo 

d 



S 



u 



o 
5z; 






OQ 

bo 



228 



METROPOLITAN WATER 



[Pub. Doc. 



•o 
o 
•o 

o 



i| 

I: S 




'IUUIII{II|)[ 



'iuuiu|xvK 



§ i i § § 



S i § 



00 



^ So § i S S 



S 



QO 00 



O 

I 



ID 



I 

1 



8 
8 

OB 
I 

ta 
o 



O 



» • 






' iuuiii{U)jiy[ 



*IUUU1{XVJ|[ 



I I I I I 



3 2 fc g g g a 
^ 00 IQ CO tD CO 
*4 <M ^ iH r4 r^ 



s 



I I I I I 



35 35 do 85 00 00 dS 

rH »^ 1^ ^N ^N r^ ^N 



s 



Si 

c « ? 
K p « 

>5 o 



*IUUU1}U|JI|[ 



'tanoipcvK 



•^39!9C<lr^QOrHCQrHeO 



69 Q i-i r-l e» 
M S 2S S S 



I § 



8 8 



Sx 






- " o 

Mi 

>- s s 

■•8 



*UlUIII{II|f[ 



tniiQipcvK 



9 



i i 



3 S 

04 0< 



3 






Ol Ol 



i 



oi 



Ei ^ "O 
CO ^ CD 

« ol eS 



^ 






*UlUUl{U{Jiy[ 



*uiuiu|xv|\L 



04 



^ 



04 



A a o o 

c« ^ Si Si 



o« 



1-" fH 0» 

s; Si S; 



^ 



i is 



O K -- 

" e H 



a'^ * & 
©CD 



*iiroin{ii|K 



*U1UIJUIXV||^ 



oio^Sei^^SSoi^^ 



00 
CO 

©I 



S «S «o 

04 e< Ol 



i § I i 



^ 
& 

b 
?> 

^ 



05 
CO 

o 

_53 



I 
1 



M 

S 

M 
M 

00 

I 

n 
S 
H 






i 



o 

Q o 
1^ 



*IUIIUIIUI]|[ 



*uiuiuixvji\L 



00 a» 

©< iH 1-1 

01 Ol Ol 



00 -^ 
04 04 



'^ <0 04 CO 
I— i-< 04 04 
04 Ol 04 Ol 









3 

Ol 



§i 



s 



^ 



o s 

^ *-• M 

^ h M 

O 00 

S S » 

K^ M ^ 

a ^ -< 



'iirota|in]{ 



*uiuiuixv|\L 



CO 



% % 



00 
04 



J® g 2 2 

04 04 04 04 



to r^ lO -^ ip i»> 

"^ '< "^ "^ ^ "< 

04 04 04 C4 04 04 



s 



F4 " S 

a 14 oa 



*»# 



'uiuiuiai]i{ 



*uiuiuixv|y[ 



SS 



^* ^^ ^^ 00 C^ 
04 ^ <N C>l G9 



3 



04 



t- 

Si; 



3 






S o s 

Ol Ol 04 



^ 



<2 
3 



u 
03 

H9 



& 



.a 



2 

cS 



CM 






* Q} 






^ a 

^ CO 



o 
O 



S 

o 



u 
to 

B 
8 



0} 



No. 57.] 



AND SEWERAGE BOARD. 



229 



Append ix No. 3. 



Water Works Statistics for the Year 1907. 

The Metropolitan Water Works supply the Metropolitan Water Dis- 
trict, which includes the following cities and towns : — 



CiTT OB Town. 



Population, 
Census of 1905. 



Estimated 

Population 

July 1, 1907. 



Boston, . 

Somerville 

Maiden 

Chelsea 

Newton,! 

ETerett, 

Quincy, 

Medford, 

Hyde Park.i . . . 

Melrose, 

Revere . . . 

Watertown 

Arlington 

Milton 

"Winthrop, 

Stoneham, 

Lexington, 

Belmont, 

Nahant » . 

Total population of Metropolitan Water District, 

Swampscott,^ 

Saugus,3 : 



595,380 

69,272 

88,037 

37,289 

36,827 

29,111 

28,076 

19,686 

14,510 

14,295 

12,659 

11,258 

9,668 

7,054 

7,034 

6,332 

4,530 

4,360 

922 




612,580 

72.540 

39,820 

38,650 

38,310 

31,350 

29,390 

20,700 

14,970 

14,870 

13,750 

11,930 

10,220 

7,320 

7,580 

6,510 

4,920 

4,560 

930 



980,900 

5,510 

270 



I No water sapplied to these places during the year from Metropolitan Water Works. 
« Not in the Metropolitan Water District, but has been sapplied with water from the Metro- 
politan Water Works. 

s Only a small portion of Sangns is supplied with water. 
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Mode of Supply, 

25 per cent by gravity. 
76 per cent, by pumping. 

Pumping. 
Chestnut Hill High-service StcUion : — 

Builders of pumping machinery, Holly Manufacturing Company, Quintard Iron 

Works and E. P. Allis Company. 
Description of coal used : ~ Bituminous : Somerset, Orenda, Bamet, Yulcan Steam 

and Carbon. Anthracite : buckwheat. Price per gross ton in bins : bituminous 

14.09 to t4.14, buckwheat $2.97. Average price per gross ton (3.75. Per cent. 

ashes, 13.5. « 

Chestnut Hill Low-service StcUion : — 

Builders of pumping machinery, Holly Manufacturing Company. 

Description of coal used : — Bituminous : Somerset, Barnet, Orenda and Carbon. 
Anthracite : buckwheat Price per gross ton in bins : bituminous $3.94 to (4, 
buckwheat |2.87. Average price per gross ton $3.75. Per cent, ashes, 14.0. 

Spot Pond Station: — 

Builders of pumping machinery, Geo. F. Blake Manufacturing Company and 
Holly Manufacturing Company. 

Description of coal used : — Bituminous : Georges Creek Cumberland. Anthracite : 
screenings. Price per gross ton in bins : bituminous $4.35 and $5, screenings 
$2.24. Average price per gross ton $4.02. Per cent, ashes, 13.0. 



Chsbtnut Hill High-ssbyicb 
Station. 



Engine 
No. 4. 




Daily pumping capacity (gallons) 

Coal consumed for year (pounds) 

Cost of pumping, figured on pumping station expenses, . 
Total pumpage for year, corrected for slip (million gallons), . 

Average dynamic head (feet) , 

Gallons pumped per pound of coal, 

Duty on basis of plunger displacement * . 

Cost per million gallons raised to reservoir, .... 
Cost per million gallons raised one foot 



16,000,000 


20,000,000 


3,639,708 


208,364 


$13,702.08 


$1,886.23 


2,236.69 


209.93 


121.65 


129.16 


614.26 


1,007.62 


64,180,000 


117,130,000 


$6,129 


$8,960 


0.060 


0.070 



30.000,000 

8,961,000 

$32,423.12 

10,852.97 

131.79 

1,211.13 

137,060,000 

$2,987 

0.T)28 



No. 57.] 



AND SEWERAGE BOARD. 



231 





Chxstnut Hill 

low-bxkyicb 

Station. 


Spot Pokd 
Station. 




Engines Nob. 5, 
6 and 7. 


Engines Nob. 8 
and 9. 


Daily pamping capacity (gallons), 

Coal coDBamed for year (poimdB) 

Cost of pamping, figured on pumping station expenses, . 
Total pampage for year, corrected for slip (million gallons), . 

Average dynamic head (feet) 

Gallons pnmped per pound of coal, 

Duty on basis of plunger displacement, 

Cost per million gallons raised to reservoir, .... 
Cost per million gallons raised one foot 


105,000,000 

9,057,261 

$35,378.97 

21,198.08 

54.70 

2,340.45 

109,890,000 

$1,669 

0.031 


30,000,000 

2,816,358 

$14,249.00 

3,267.82 

129.76 

2,106.28 

129,350,000 

$4,360 

0.034 



Consumption, 

Estimated total population of the nineteen cities and towns sup- 
plied wholly or partially during the year 1907, .... 

Total consumption (gallons), pump basis, 

Average daily consumption (gallons), pump basis, 

Gallons per day to each inhabitant, pump basis, .... 



934,730 

45,650,960,000 

125,071,000 

133.8 



Distrihviion, 



Owned and 

operated 

by Metropolitan 

Water and 
Sewerage Board. 



Total in District 

supplied 

by Metropolitan 

Water Works. 



Kinds of pipe used, 

Sizes, 

Extensions, less length abandoned (miles). 

Length in use (miles) 

Stop gates added, 

Stop gates now in use, 

Service pipes added, . . 

Service pipes now in use 

Meters added 

Meters now in use, 

Fire hydrants added, 

Fire hydrants now in use, . . . . 



-1 

60 to 6 inch. 

.09 

83.89 

6 

367 



_a 

60 to 4 inch. 
13.17 
1,548.28 



1,934 

152,992 

4,334 

26,567 

137 

13,827 



1 Cast-iron and cement-lined wrought iron. 

> Cast-iron, cement-lined wrought iron and kalamine. 
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Appendix No. 4. 



THE Year 1907. — Sewerage Works. 
North Metropolitan System, 



7. 

Date 
of Contract. 



8. 

Date of 

Completion of 

Work. 



9. 

Pricea of Principal Items of 
Contracts made in 1907. 



10. 

Yalae of Work 
done Decem- 
ber 31, 1907. 



Aug. 8, 1906, 



July 16, 1907, 



Jan. 5, 1907, 



Sept. 4, 1907, 



For bulkhead complete and for furnishing all the 
labor, materials, tools, appliances and other 
necessary plant, including all incidental work, 
$9 per linear foot of bulkhead. 



$40,206 25 



3,23100 



2 



South Metropolitan System, 



Aug. 31, 1906, 



Apr. 9,1907, 



Apr. 10, 1907, 



May 29, 1907, 



May 21, 1907, 



Feb. 12, 1907, 



Dec. 17, 1907, 



Dec. 9, 1907, 



Dec. 30, 1907, 



Dec. 18, 1907, 



For earth excavation and refill for 69-inch by 72- 
inch sewer in trench, $5.50 per linear foot; for 
Portland cement brick masonry, $16.50 per cubic 
yard; for Portland cement concrete masonry, 
$8.32 per cubic yard ; reinforced concrete piles 
In place, $0.85 per linear foot; rock excavation 
in trench, $5 per cubic yard ; spruce lumber in 
place, $20 per M feet B.M. 

For earth excavation and refill for 69-inch by 72- 
inch sewer in tunnel, $16 per linear foot; for 
Portland cement brick masonry in tunnel shafts, 
$14 per cubic yard; for Portland cement con- 
crete masonry, $10 per cubic yard. 

For earth excavation and refill for 75.inch by 78- 
inch sewer in trench, $13 per linear foot; for 
Portland cement brick masonry in trench, $15 
per cubic yard; for Portland cement concrete 
masonry in trench, $8.25 per cubic yard ; spruce 
lumber in place, $20 per M feet B.M. 

For earth excavation and refill for 78-inch by 84- 
inch sewer in ti-ench, $12.50 per linear foot; for 
earth excavation and refill in tunnel, $26 per 
linear foot; for Portland cement brick masonry 
in trench, $14 per cubic yard; for Portland ce- 
ment concrete masonry in trench and tunnel, 
$7.50 per cubic yard; spruce lumber in place, 
$20 per M feet B.M. 



$3,860 00 



3 



41,096 34 



$26,601 00 



45,621 66 



6 



43,242 23 
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Year 1907 — Sewerage Works — Continued, 
Metropolitan System — Concluded. 



7. 

Data 
of Contract. 



8. 

Date of 

Gcnnpletion of 

work. 



July 9, 1907, 



Nov. 23, 1907, 



Nov. 25, 1907, 



Nov. 26, 1907, 



Nov. 27, 1907, 



Nov. 25,1907, 



Nov. 25, 1907, 



9. 



Prices of Principal Items of 
Contracts made in 1907. 



For earth excavation and refill for 78-ii^ch by 84- 
inch sewer in trench, $8.75 per linear foot; for 
Portland cement brick masonry in manholes, 
$16 per cubic yard; for Portland cement con- 
crete masonry in trench, $8 per cubic yard ; for 
rock excavation in trench, $6 per cubic yard; 
spruce lumber in place, $20 per M feet B.M. 

For earth excavation and refill for 78-inch by 84- 
inch sewer in trench, $9.50 per linear foot; for 
Portland cement brick masonry, in manholes, 
$15 per cubic yard; for Portland cement ma- 
sonry, in trencn, $8.50 per cubic yard; for rock 
excavation, in trench, $3.50 per cubic yard; 
spruce lumber in place, $20 per M feet B.M. 

For earth and rock excavation and refill for 78- 
inch bv 84inch sewer in tunnel, $29.50 per linear 
foot; for earth and rock excavation and refill 
in trench, $12 per linear foot; for Portland 
cement brick masoniy in manholes and tunnel 
shaft, $18 per cubic yard; for Portland cement 
concrete masonry in trench, $8 per cubic yard; 
for Portland cement concrete masonry in tun- 
nel, $10 per cubic yard ; for rock excavation in 
trench, $4 per cubic yard; spruce lumber in 
trench in place, $20 per M feet B.M. 

For earth and rock excavation and refill for 69- 
inch by 72-inch sewer in tunnel, $16.75 per linear 
foot; for Portland cement brick masonry in 
tunnel shafts, $16 per cubic yard ; for Portland 
cement concrete masonry in tunnel, $10 per 
cubic yard; for rock excavation in tunnel, $10 
per cubic yard. 

For rock excavation and refill for 69-inch by 72- 
inch sewer in tunnel, $28 per linear foot; for 
Portiand cement brick masonry in tunnel shafts, 
$16 per cubic yard; for Portland cement con- 
crete masonry in tunnel, $10 per cubic yard. 

For rock excavation and refill for 69-inch by 72- 
inch sewer in tunnel, $28 per linear foot; for 
Portland cement brick masonry in tunnel shafts, 
$20 per cubic yard; for Portiand cement con- 
crete masonry in tunnel, $10 per cubic yard. 

For earth and rock excavation and refill for 69- 
inch by 72-inch sewer in tunnel, $30 per linear 
foot; for Portland cement brick masonry in 
tunnel shafts, $17 per cubic yard; for Portland 
cement concrete masonry in tunnel, $9 per cubic 
yard. 



10. 

Yahieof Work 
done Decem- 
ber 31, 1907. 



$30,732 61 



2 



1,760 00 



2,453 00 



6 
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Financial Statement presented to the Genebal Coubt on 

January 15, 1908. 

The Metropolitan Water and Sewerage Board respectfully presents the 
following abstract of the account of its doings, receipts, expenditures, 
disbursements, assets and liabilities for the year ending November 30, 
1907, in accordance with the provisions of chapter 235 of the Acts of 
the year 1906. 

Metropolitan Water Works. 

The appropriations under the Metropolitan Water Acts, the receipts 
which are added to these appropriations, the expenditures for the con- 
struction and acquisition of works, and the balance available on Decem- 
ber 1, 1907, have been as follows : — 

Appropriations under Metropolitan Water Acts, .... f40,500,000 00 
Receipts from the sales of real estate, and from labor, tools and 

supplies, which are placed to the credit of the Metropolitan 

Water Loan Fund : — 

For the year ending November 30, 1907, . f 12,410 49 

For the period prior to December 1, 1906, . . 141,271 61 

153,682 00 



•40,653,682 00 
Amount approved for payment by the Board, out of the Metro- 
politan Water Loan Fund : — 
For the year ending November 30, 1907, . . 1195,680 06 

For the period prior to December 1, 1906, . . 40,264,098 01 

40,459,778 07 



Balance December 1, 1907, f 193,903 93 

The amount approved by the Board for maintenance and operation of 
the Metropolitan Water Works during the year ending November 30, 
1907, was $386,744.17. 

Sums received from sales of water to municipalities not belonging to 
the District and to water companies, and from municipalities for admis- 
sion to the District, have been applied as follows : — 
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For the period prior to December 1, 19()6, diatribixted to the cities 
and towns of the District as provided by section 3 of the Metro- 
politan Water Act 1^19365 65 

For the year ending November 30. 1907, applied to the Metro- 
politan Water Loan Sinking Fond, as provided by chapter 238, 
Acts of 1907, 7,156 43 



1227,022 08 



The Board has also received the following sums from rentals, land 
products and other sources, which, according to section 18 of the Metro- 
politan Water Act, are applied by the Treasurer of the Commonwealth 
to the payment of interest on the Metropolitan Water Loan, to sink- 
ing, fund requirements, and expenses of maintenance and operation of 
works : — 

For the year ending November 30, 1907, f 7,986 15 

For the period prior to December 1, 19o6, 130332 04 



$138318 19 

Metropolitax Sewerage Works. 

The appropriations for the construction of the Metropolitan Sewerage 
Works, the receipts which are added to the appropriations, and the ex- 
penditures for construction, are given below, as follows : — 

North Metropoijtan System. 

Appropriations under the various acts, including 
those for the Revere, Belmont and Maiden exten- 
sions, 16,160365 73 

Receipts from sales of real estate and firom miscel- 
laneous sources, which are placed to the credit of 
the North Metropolitan System : — 
For the year ending November 30, 1907, . . - 

For the period prior to December 1 , 1906, . . 17,153 40 
Amount approved for payment by the Board ^ out of 
the Metropolitan Sewerage Loan Fund, North 
System : — 
For the year ending November 30, 1907, . . - 117,437 95 

For the period prior to December 1, 19o6, . . - 6,128,585 21 



16,178,019 13 16,146,023 16 
Balance North Metropolitan System Dec. 1, 1907, . . $31,995 97 



1 The word " Board " refers to the Metropolitan Sewerage Commission and the Metropolitan 
Water and Sewerage Board. 
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South Metropolitan System. 

Charles River Valley Sewer. 

Appropriations under the various acts, . . . f 800,046 27 
Amount approved by the Metropolitan Sewerage 

Commission for payment on account of the Charles 

River Valley Sewer, - $800,046 27 

Neponset Valley Sewer, 

Appropriations under the various acts, . , f 904,000 00 

Receipts for pumping, which a^e placed to the credit 

of the South Metropolitan System, .... 109 50 

Amount approved by the Board for payment on 
account of the Neponset Valley Sewer : — 
For the year ending November 30, 1907, . . - 

For the period prior to December 1, 1906, . . - 911,531 46 

High-level Sewer and Extension, 

Appropriations under the various acts, . . . f7 ,163 ,000 00 
Receipts from sales of real estate and from miscella- 
neous sources, which are placed to the credit of 
the South Metropolitan System : — 
For the year ending November 30, 1907, . . 474 28 

For the period prior to December 1, 1906, . . 6,768 97 

Amount approved by the Board for payments on 
account of the High-level Sewer and Extension : — 
For the year ending November 30, 1907, . . - 478,342 78 

For the period prior to December 1, 1906, . . - 5,961,235 24 



18,874,399 02 f8,151,155 75 
Balance, South Metropolitan System, Dec. 1, 1907, . . $723,243 27 

For the maintenance and operation of sewerage works annual appro- 
priations are made. The balances, appropriations and expenditures for 
the year ending November 30, 1907, are as foUows : — 

Maintenance of North Metropolitan System. 

Appropriated for the year ending November 30, 1907, . . . f 143,000 00 
Receipts fix)m pumping and from other sources, which are re- 
turned to the appropriation : — 
For the year ending November 30, 1907 1,220 54 

f 144,220 54 
Amount approved for payment by the Board : — 

For the year ending November 30, 1907, 136,641 74 

Balance December 1, 1907, f 7,578 80 
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Maintenancb of South Metropolitan System. 

Appropriated for the year ending Nov. 30, 1907 ^100J500 00 

Receipts from sales of property and for pumping, which are re- 
turned to the appropriation : — 
For the year ending November 30, 1907, 12 30 



1100,512 30 
Amount approved for payment by the Board : — 

For the year ending November 30, 1907, 96,157 34 



Balance December 1, 1907, ...*.... f4,354 96 



V 
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Appendix ISTo. 6. 



Legislation of the Year 1907 affecting the Metro- 
politan Water and Sewerage Board. 



ACTS OP 1907 



[Chapter 165.] 

An Act relative to assessments foe the maintenance of 

THE metropolitan PARK, SEWER AND WATER DISTRICTS. 

Be it enacted, etc, as follows: 

m 

Section 1. Annual appropriations shall be made for the Annual appro- 
maintenance of parks and boulevards under the charge of the SSSe^S/the^ 
metropolitan park commission, and for the maintenance of ^^^etc!?^the 
the north and south metropolitan systems of sewerage, and water^stem 
for the maintenance of the metropolitan water system under ^iitan%^er-" 
the control of the metropolitan water and sewerage board, ^®®^® ^' 
and such appropriations shall be apportioned and assessed by 
the treasurer and receiver general in the manner now pro- 
vided by law. 

Section 2. Of the amount so assessed and collected, any Balance re- 
balance remaining on the thirtieth day of November in any Str^edtoac- 
year shall be carried forward to the next year, and shall be ceeSngyear". 
taken into account in making the assessments for that year. 

Section 3. All acts and parts of acts inconsistent with Repeal, 
this act are hereby repealed. 

Section 4. This act shall take effect upon its passage. 
[Approved March 4, 1907, 



[Chapter 172.] 

An Act to approve the purchase by the united states 
of america of a tract of land on deer island, in bos- 
ton harbor, and to cede jurisdiction over the same 
to the general government. 

Be it enacted, etc, as follows: 

Section 1. The consent of the Commonwealth of Massa- The United 
chusetts is hereby granted to the United States of America qi?ira°^ert2S 
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tract^iand to the purcliase, for fortification purposes, from the city of 
mBoeton Boston, of E Certain tract of land on Deer Island in Boston 

harbor. 

harbor, containing a total area of about one hundred acres 
above mean low water mark; the said tract being marked on 
the groimds by certain monuments, and being designated on 
a map entitled"" Plan showing land at Deer Island, Boston 
Harbor, Mass., acquired by the United States imder provi- 
sions of Act of Congress approved June 25th, 1906^^, dated 
United States Engineer Office, Boston, Massachusetts, Sep- 
tember twenty-nine, nineteen hundred and six, and signed by 
Edw. Burr, major, corps of engineers; a copy of said plan 
with a copy of the deed of conveyance to the United States 
of the aforesaid land being recorded in Suffolk registry of 
deeds, book 3177, page 577. 
eeSd^lnciud- Sectiox 2. Jurisdiction over the tract so purchased, in- 
ij^ltwo^strips eluding jurisdiction over the two strips of land lying within 
moni?ea{th?o^' *^^ ^^^^ described in section one, which were acquired by the 
syTtem^^ Commonwealth of Massachusetts under a taking made by the 

board of metropolitan sewerage commissioners, dated April 2, 
1890, and recorded with Suffolk deeds, book 1928, page 42, 
the said two strips "being the fifth and sixth parcels described 
in said taking, is hereby ceded to the United States of 
moSitaUh^S" America : provided, and the cession and consent aforesaid are 
jur£id??tiSS"''* given upon the express condition that the Commonwealth 
shall retain concurrent jurisdiction with the United States in 
. and over the lands so purchased, as well as in and over the 
aforesaid two strips of land lying within the tract d-escribed 
in section one, so far as that all civil processes and such crim- 
inal processes as may issue under authority of the Common- 
wealth against any person or persons charged with crimes 
committed without the said tract of land, including also the 
two strips of land aforesaid, may be executed thereon, in the 
same manner as though this cessation and consent had not 
been granted, 
^y^eo^cu- Section 3. The United States government is hereby au- 
pied and filled, thorizcd, upou sucli tcrms and conditions as may be pre- 
scribed by the harbor and land commissioners, to occupy and 
fill such flats belonging to the Commonwealth, and to place 
such structures in or over the tide water adjacent to the area 
herein authorized to be purchased as may be necessary for 
the purposes for which said area is to be used. 
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Section 4. This act shall be void unless a suitable plan PUns to be 

'■ deposited with 

or plans of the premises purchased by the United States Ji^^^SJJJJJ^ 
under the provisions of this act shall be deposited in the office monwcaith. 
of the secretary of the Commonwealth within one year after 
its passage. * 

Section 5. Nothins: contained herein shall abridge or Certain rights 

° *^ of the Com- 

aifect the right and title of the Commonwealth in and to the monweiuth not 

° abndged. 

two strips of land included in the tract described in section 
one, and acquired under the taking aforesaid by the board of 
metropolitan sewerage commissioners, the said two strips be- 
ing the fifth and sixth parcels described in said taking. 

Section 6. This act shall take effect upon its passage. 
\_Approved March 6, 1907. 



[Chapter 200.] 

An Act making an appropriation for operating the 
south metropolitan system of sewage disposal. 

Be it enacted, etc., as follows: 

Section 1. A sum not exceeding one hundred thousand ^^gj^™®^^^ 
five hundred dollars is hereby appropriated, to be paid out of jfap®^^® 
the South Metropolitan System Maintenance Fund, for the 
cost of maintenance and operation of the south metropolitan 
system of sewage disposal, comprising a part of Boston, the 
cities of Newton and Waltham, and the towns of Brookline, 
Watertown, Dedham, Hyde Park and Milton, during the fis- 
cal year ending on the thirtieth day of November, nineteeji 
hundred and seven. 

Section 2. This act shall take effect upon its passage. 
[Approved March H, 1907. 



[Chapter 201.] 

An Act making an appropriation for operating the 
north metropolitan system of sewage disposal. 

Be it enacted, etc., as follows: 

Section 1. A sum not exceeding one hundred and forty- North metro- 

•' politan system 

three thousand dollars is hereby appropriated, to be paid out of sewwe 
of the North Metropolitan System Maintenance Fund, for the 
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maintenance and operation of the system of sewage disposal 
for the cities and towns included in what is known as the 
north metropolitan system, during the fiscal year ending on 
the thirtieth day of November, nineteen hundred and seven. 
Section 2. This act shall take effect upon its passage. 
[Approved March 14, 1907. 



[Chapter 238.] • 

An Act relative to the disposition op money received 

FOR water furnished OUTSIDE OF THE METROPOLITAN DIS- 
TRICT BY THE METROPOLITAN WATER AND SEWERAGE BOARD. 

Be it enacted, etc, as follows: 
D«p^8it^n of Section 1. All sums of money which shaU be paid into 
water outside *^® treasury of the Commonwealth by any city or town not 
^San^trict belonging to the metropolitan water district, or by a water 
**®- company in any such city or town, for water furnished under 

the provisions of section three of chapter four hundred and 
eighty-eight of the acts of the year eighteen hundred and 
ninety-five, and acts in amendment thereof, shall hereafter 
be applied by the treasurer and receiver general to the sink- 
ing fund established for the payment of bonds issued on ac- 
count of the metropolitan water district. 

Section 2. This act shall take effect upon its passage. 
[Approved March 22, 1907, 



[Chapter 269.] 

An Act relative to the hours of labor of workmen, 

mechanics and engineers. 

Be it enacted, etc, as follows: 

i^ended.' * ^' SECTION 1. Section one of chapter five hundred and seven- 
teen of me acts of the year nineteen hundred and six is hereby 
amended by inserting after the word "Laws^^ in the sixth 
line, the following: — No laborer, workman or mechanic so 
employed shall be requested or required to work more than 
eight hours in any one calendar day or more than forty-eight 
hours in any one week except in cases of extraordinary emer- 
gency. Only a case of dauger to property, to life, to public 
safety or to public health shall be considered a case of ex- 
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traordinary emergency within the meaning of this section. 
Engineers shall be considered mechanics within the meaning 
of this act, — and by adding at the end of the section the 
words : — Threat of loss of employment or threat to obstruct 
or prevent the obtaining of employment, or threat to refrain 
from emplojring in the future shall be considered requiring, 
within the meaning of this section, — so as to read as fol- 
lows: — Section 1. Eight hours shall constitute a day^swork Eight hours 
for all laborers, workmen and mechanics now or hereafter day's work for 
employed by or on behalf of the Commonwealth, or of any pioyees, etc. 
county therein, or of any city or town which has accepted the 
provisions of section twenty of chapter one hundred and six 
of the Eevised Laws. No laborer, workman or mechanic so 
employed shall be requested or required to work more than 
eight hours in any one calendar day or more than forty-eight 
hours in any one week except in cases of extraordinary emer- 
gency. Only a case of danger to property, to life, to public 
safety or to public health shall be considered a case of ex- 
traordinary emergency within the meaning of this section. 
Engineers shall be considered mechanics within the meaning 
of this act. But in cases where a Saturday half -holiday is 
given the hours of labor upon the other working days of the 
week may be increased sufficiently to make a total of forty- 
eight hours for the week^s work. Threat of loss of employ- 
ment or threat to obstruct or prevent the obtaining of em- 
ployment, or threat to refrain from employing in the future 
shall be considered requiring, within the meaning of this sec- 
tion. 

Section 2. Section two of said chapter five hundred and i^e^^leJ * ^ ^* 
seventeen is hereby amended by inserting after the word 
'^ mechanic ", in the eighth line, the words : — working within 
this Commonwealth, — and by inserting after the word ^^ be ", 
in the eleventh line, the words : — requested or, — and by 
adding at the end of the section the words : — and every such 
contract which does not contain this stipulatioii shall be null 
and void, — so as to read as follows : — Section 2, Every Contracts void 
contract, excluding contracts for the purchase of material or cont^ e?ght 
supplies, to which the Commonwealth, or of any county °^p^°^®*°°- 
therein, or of any city or town which has accepted the provi- 
sions of section twenty of chapter one hundred and six of 
the Eevised Laws, is a party which may involve the employ- 
ment of laborers, workmen or mechanics shall contain a stipu- 
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lation that no laborer. worTnnan. or mechanic working within 
this Commonwealth in the employ of the contractor, sub- 
contractor or other person doing or contracting to do the 
whole or a part of the work contemplated by the contract shall 
be reqnested or re<|XLired to work more than eight honrs in 
any one calendar dar and everv such contract which does not 
contain this atipnlatLon shall be null and void. 

Section" 3. Section fonr of said chapter five hundred and 
seventeen is herebv amended bv insertincr before the word 
" Any ^, iu the first line, the words : — Any person or con- 
tractor or subcontractor, or any agent or person acting on 
behalf of anv contractor or subcontractor, or, — so as to read 
as follows: — Section Jf,. Any person or contractor or sub- 
contractor, or any agent or person acting on behalf of any 
contractor or subcontractor, or anv asrent or oflBcial of the 
Commonwealth or of anv countv, citv or town who violates 
any provision of this act shall be subject to a penalty of fifty 
dollars for each offence. [Approved April 3, 1907. 
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[Chaftis 349.1 

Ax Act relative to sxtppltixg certaix cities and tow^-s 

WITH WATER FROH THE METROPOUTAX WATER SYSTEM. 

Be it enacted, etc., as follows: 

Sectiox 1. Section three of chapter four hundred and 
eighty-eight of the acts of the year eighteen hundred and 
ninety-five, as amended by chapter three hundred and ninety- 
two of the acts of the vear eiffhteen hundred and ninetv- 
eight, and by chapter three hundred and forty-nine of the 
acts of the year eighteen hundred and ninety-nine, is hereby 
further amended by inserting after the word " and ", in the 
twenty-seventh line, the words: — in case of fire or other 
emergency, — and by striking out the word " other '% in the 
twenty-eighth line, — so as to read as follows: — Section S. 
Said board, acting for the Commonwealth, shall construct, 
maintain and operate a system of metropolitan water works 
substantially in accordance with the plans and recommenda- 
tions of the state board of health, contained in their report 
to the legislature of the year eighteen hundred and ninety- 
five, and shall provide thereby a suflBcient supply of pure 



No. 57.] AND SEWERAGE BOARD. 247 

water for the following named cities and towns, and the 
inhabitants thereof, to wit : — The cities of Boston, Chelsea, MetropoUton 

' 1 T I. Water uistnct. 

Everett, Maiden, Medford, Newton and Somerville, and the 

towns of Belmont, Hyde Park, Melrose, Revere, Watertown 

and Winthrop, which cities and towns shall constitute the 

Metropolitan Water District; shall secure and protect the 

purity of said water; shall qn application furnish water to 

any city or town aforesaid that at the time of application 

owns its water pipe system; shall on application admit any Certain other 

other city or town, auy part of which is within ten miles of JS^^*^^ 

the state house, into said water district, and furnish water to 

the same on the terms prescribed by this act for the cities and 

towns aforesaid, and on such payment of money as said board 

may determine; shall on application furnish water to any 

water company owning the water pipe system in any town 

within said ten miles, on such water company assuming the 

assessments of the town, if any, and making such payment 

of money as said board may determine ; and in case of fire or Water may be 

other emergency may from time to time furnish water to any case of 

•j_j.x 1. i. £ emergency. 

city, town or water company, on such payment of money as 
said board may determine: provided, that any such city or Proviao. 
town last referred to shall first have acquired the works of 
any water company therein situated, constructed for the pur- 
pose of supplying said city or town or its inhabitants with 
water. All payments of money aforesaid shall be distributed 
to the cities and towns in said district in proportion to the 
total amount of the annual assessments theretofore paid by 
them respectively. Said board shall furnish said water to 
the city, town or company, by delivering the same into* a main 
water pipe, reservoir or tank of the city, town or company, 
under sufficient pressure for use without local pumping, un- 
less delivered in some other manner by mutual agreement 
between the parties interested; and shall have the direc- 
tion and control of the connections between the metropolitan 
and local systems. Said board may utilize the fall of water 
at any dam under their charge, and may thereby produce 
power or electricity, and may transmit such power or elec- 
tricity by pipes, wires or other suitable means, and sell the 
same, or the right to use such water, by written or other con- "' 

tract, to run for a term not exceeding fifteen years. Any 
person or corporation authorized by said board shall have all 
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the. powers relating to the productioiL, sale and tranamiasioiL 
of potrer and electricity given by rhia act to said boaitL 

Sectton" 2. This act shall take effect upon its passage. 
[Approved May J, 1007. 
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[Chapteb 4o8j 

Ax Act relative to the hetihemext of cebtals' vktkkaxs 

IX THE SERVICE OP THE COMMOITSVEALTH. 

Be it enacted, etc., as follows: 

Section 1. A veteran of the dvil war in the service of the 
Commonwealth, if incapacitated for active duty, shall be re- 
tired from active service, witii the consent of the governor, at 
one half the- rate of comp«isation paid to him when in active 
service, to be paid out of the treasury of the Commonwealth: 
provided, that no veteran shall be entitled to be retired under 
the provisions of this act unless he shall have been in. the 
service of the Commonwealtii at least ten years. But if, in 
the opinion of the governor and council, any veteran of the 
civil war in said service is incapacitated to such a degree as 
to render his retirement necessary for the good of the service, 
he may so be retired at any time. A veteran retired under 
t^e provisions of this act, whose term of service was for a 
fixed number of years, shall be entitled to the benefils of the 
act without reappointment. 

Sectton" 2. This act shall take effect upon its passage. 
[Apjyroved May 28, 1907, 
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[Cha^tzb 464.1 

An Act relative to the coxstructiox of sewers and 
drains by certain cities and towns. 

Be it enacted, etc., as foll&ivs: 

Section 1. Section three of chapter three hundred and 
eighty-three of the acts of the .year nineteen hundred and 
three is hereby amended by inserting after the word ** town '% 
in the first line, the words: — except the city of Boston, — 
so as to read as follows : — Section 3, Any city or town, ex- 
cept the city of Boston, using any metropolitan sewer may, 
in any year, and shall in any year specified by the officer or 
board having charge of said sewers, expend one twentieth of 
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one per cent of its taxable valuation, to be met by loan out- 
side the debt limit, in the construction, in connection with 
said sewers, of branch intercepting sewers, connections of ex- 
isting sewers with intercepting sewers, branch drains, sewers, 
or drains in any street where one thereof only shall have been 
built, and the necessary connections aforesaid. 

Section 2. This act shall take effect upon its passage. 
[Approved May 29, 1907. 



[Chapter 467.] 

An Act to authorize the state board of health to dele- 
gate CERTAIN AUTHORITY TO BOARDS OF HEALTH, WATER 
BOARDS AND WATER COMMISSIONERS IN CITIES AND TOWNS. 

Be it enacted, etc, as follows: 

Section 1. Section one himdred and thirteen of chapter r. l. 75. § 113, 
seventy-five of the Revised Laws is hereby amended by add- 
ing thereto the following : — Said board may delegate the 
granting and withholding of any permit required by such 
rules or regulations to state boards and commissions and to 
selectmen in towns and to boards of health, water boards and 
water commissioners in cities and towns, to be exercised by 
such selectmen, boards and commissions, subject to such rec- 
ommendation and direction as shall be given from time to 
time by the state board of health ; and upon complaint of any 
person interested said board shall investigate the granting or 
withholding of any such permit and make such orders rela- 
tive thereto as it may deem necessary for the protection of 
the public health, — so as to read as follows: — Section 113, llSith^^? °' 
Said board may cause examinations of such waters to be made delegate to 

*f state commis- 

to ascertain their purity and fitness for domestic use or their ®^°^ti2^eJ^® 

liability to impair the interests of the public or of persons o'pe™ut8. 

lawfully usiDg them or to imperil the public health. It may 

make rules and regulations to prevent the pollution and to 

secure the sanitary protection, of all such waters as are used 

as sources of water supply. Said board may delegate the 

granting and withholding of any permit required by such 

rules or regulations to state boards and commissions and to 

selectmen in towns and to boards of health, water boards and 

water commissioners in cities and towns, to be exercised by 

such selectmen, boards and commissions, subject to such rec- 
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A>' Act to pezvext waste of water rx citles axd towxs 

SUPPLIED FSOM THE SOCKCES OS WORKS OF THE ICETRO- 
POLITAX WATER DISTRICT- 

Be it enactoi, itc, as fojloics: 

Section l. All cides. lowns, distries or corporauons 
whicL derire all or anv part of their water supply from the 
metropolitan water works or from sources used by or under 
the control of the metropolitan water district shall after De- 
cember thirty-first, nineteen hundred and seTen, equip with 
water meters all water services thereafter installed for them^ 
and shall also annually equip with water meters fire per cent 
of the water services which were unmetered on December 
thirty-first, nineteen hundred and seven: and shall also there- 
after charge each consumer in proportion to the amount of 
water used: provided, that no city, town or district shall, in 
anv one vear, contract for more than the number of meters 
to be installed by it during that year under the provisions of 
this act: and provided, also, that a TniniTmiTn rate may be 
fixed for which the consumer shall be entitled to a stated 
quantity of water. 

Sectiox 2. The provisions of this act shall not apply to 
the water service for fire purposes only of any city, town, 
fire district or individual, nor shall such service be taken into 
consideration in computing metered water service. All water 
used for the supply of pubUc buildings or other premises 
under the control of a city, town or district, and all water 
used from the public works for the flushing of sewers, water- 
ing of streets and all other purposes, except for the extin- 
guishment of fires, may be paid for by the city, town or 
district. 
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Section 3. Meters shall receive the necessary care and teMn^^of^^* 
maintenance to secure proper efficiency and shall be tested or ™et«"' «*«. 
replaced by the city, town, district or water company when- 
ever there is reason to believe that the records furnished by 
them are inaccurate, or whenever the service furnished is in 
other respects inefficient. Cities, towns, districts and corpo- 
rations may make' rules and regulations relative to the care, 
maintenance and protection of meters, and for properly as- 
certaining and recording the amount of water actually used 
during specified periods by each water consumer. Proceed- e5IS^m^t'°^ 
ings for the enforcement of this act shall be instituted and 
prosecuted by the attorney-general upon complaint of any 
party in interest. 

Section 4. This act shall take effect upon its passage. 
[Approved June 15, 1907, 



[Chapter 570.] 

An Act relative to the houes of labor of laborers, 

workmen and mechanics. 

Be it enacted, etc, as follows: 

Section 1. Section one of chapter five hundred and seven- looe, 517, s 1, 

etc., amended. 

teen of the acts of the year nineteen hundred and six, as 
amended by section one of chapter two hundred and sixty- 
nine of the acts of the year nineteen hundred and seven, is 
hereby further amended by striking out the word " Satur- 
day ^^ in the thirteenth line, and inserting in place thereof 
the word : — weekly, — and by adding at the end of the sec- 
tion the words: — This section shall not apply to persons 
employed in. any state, county or municipal institution, on 
the farm, or in the care of the grounds, in* the stable, in the 
domestic or kitchen and dining-room service, or in store- 
rooms and offices, — so as to read as follows: — Section 1, Eight hours to 

constitute a 

Eight hours shall constitute a day^s work for all laborers, day's work for 

, public em- 

workmen and mechanics now or hereafter employed by or on pioyees, etc. 

behalf of the Commonwealth, or of any county therein, or of 
any city or town which has accepted the provisions of section 
twenty of chapter one hundred and six of the Eevised Laws. 
No laborer, workman or mechanic so employed shall be re- 
quested or required to work more than eight hours in any 
one calendar day or more than forty-eight hours in any one 
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week except in cases of extraordinary emergency. Only a 
case of danger to property, to life, to public safety or to pub- 
lic health shall be considered a case of extraordinary emer- 
gency within the meaning of this section. Engineers shall 
be considered mechanics within the meaning of this act. But 
in cases where a weekly half-holiday is given the hours of 
labor upon the other working days of the week may be in- 
creased sufficiently to make a total of forty-eight hours for 
the week^s work. Threat of loss of employment or threat to 
obstruct or prevent the obtaining of employment, or threat 
to refrain from employing in the future shall be considered 
requiring, within the meaning of this section. This section 
shall not apply to persons employed in any state, county or 
municipal institution, on the farm, or in the care of the 
grounds, in the stable, in the domestic or kitchen and dining- 
room service, or in storerooms and offices. 

Section 2. This act shall take effect upon its passage. 
[Approved June 28, 1907. 



[Chapter 575.] 

An Act to authorize the meteopolitan water and sewer- 
. age board to sell certain property for the widening 
of a railroad ix the town of natick. 

Be it enacted, etc., as follows: 
watOTMid*"* Section 1. The metropolitan water and sewerage board 
jrSSTi^r may, in its discretion sell, by public or private sale, any prop- 
^denfetc.,*the ^rty of the Commonwealth held and used for water supply 
^ht>adioca- piirpQggg^ situatcd in the town of N'atick on both sides of 
and abutting on the Boston and Albany railroad, whether ' 
taken by the Commonwealth by eminent domain or otherwise, 
if such property is deemed necessary for the alteration, relo- 
cation or widening of said railroad and is not deemed neces- 
. sary by said board for other public purposes. 

Section 2. This act shall take effect upon its passage. 
[Approved June 28, 1907. 
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[Chapter 577.] 

An Act to provide for one day^s rest in seven. 

Be it enacted, etc, as follows: 

Section 1. Except in cases of emergency or except at the Employees to 
request of the employee, it shall not be lawful for any person, day's rest in 
partnership, association or corporation to require' an employee 
engaged in any commercial occupation, or in the work of any 
industrial process, or in the work of trtospoftation or com- 
munication, to do on the Lord's day the usual work of his 
occupation, unless such employee is allowed during the six 
days next ensuing twenty-four consecutive hours without labor. 

Section 2. This act shall not be construed as authorizing Relative to 

work 

any work on the Lord's day not now authorized by law; nor authorized, 
as applying to farm or personal service, to druggists, to 
watchmen, to superintendents or managers, to janitors, or to 
persons engaged in the transportation, sale or delivery of 
milk, food or newspapers. 

Section 3. Whoever violates the provisions of this act Penalty, 
shall be punished by a fine of not more than fifty dollars for 
each offence. 

Section 4. This act shall take effect on the first day of 
October in the year nineteen hundred and seven. [Approved 
June 28, 1907. 
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